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TU SACH KY THU AT DIEN - BIEN Tlf 

ThS NGUYEN TAN PHtfCfC 


LAP Tit i Ml V6l PLC 

LOGO-EASY VA S7-200 


NHA XUAT BAN HONG DlfC 



ld\ n6i dk\i 


Mot vai nain gan day, do yeu cau td dong hoa cong nghiep 
ngay cang tang, cac trddng Dai hoc, Trung hoc Ky thuat deu co 
them nganh hoc mdi vdi nhieu ten goi khac nhau nhif: Bieu khien 
td dong, Td dong hoa, Bieu khien hoc... deu nham muc di'ch dao tao 
cho xa hoi nhdng ky sd, trung cap, cong nhan ky thuat, phuc vu cho 
cac cd quan, xi nghiep dddc trang bi cac he thong td dong dieu 
khien vdti qui md ldn va hien dai. 

Chdcfng trmh hoc Cl cac trdclng hien nay chda dddc thong nhat 
va cac tai lieu, giao trinh ve td dong hoa cung chda nhieu va chda 
dddc he thong hoa. Bieu nay lam cho ngddi day va hoc thuoc ITnh 
vdc nay gap nhieu kho khan khi can nghien cu’u tham khao them. 

Bo giao trinh "Ky thu$t td dong hoa” dddc hien soan nham 
muc dich ho trd cho viec day va hoc cac men ky thuat chuyen mon 
cua nganh Td dong hoa, Bieu khien hoc, dong thefi giup cho cac 
can bo ky thuat, cong nhan ky thuat Bien - Bien tuf - Td dong hoa 
co dieu kien cung co va nang cao kien thde nganh nghe, tiep can 
nhanh vdi cac thiet bi td dong hien dai dang dddc suT dung ngay 
cang nhieu trong cong nghiep. 

Bo giao trinh “Ky thuat td dong hoa” gom 2 quyen nay dddc 
tai ban vdi nhifiu phan bo sung mdi va rat thict thde: 

1- Lap trinh vdi PLC Logo, Easy va S7-200 

2- Lap trinh vdi PLC Zen, CPM2-A va Inverter Omron 

Do hoan canh, bo giao trinh nay dddc tai ban chain hdn dd 
kien. Mong ban doc thong cam. 

Tac gia chan thanh cam dn nhdng y kien dong gop cua ban 
doc de sach dddc hoan thien trong cac lan xuat ban sau. 

TP HCM, thang 4 nam 2008 
Tac gia 
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LAP TRINH VCfl PLC LOGO, EASY VA S7-200 

MUC LUC 

t » 


Trang 

Lcii noi dau.3 

Muc luc.4 

Chitting I: Khai nicm ve dieu khien lap trinh.7 

ChUring 2: Girii thieu long quat vc PLC Logo. 16 

Chitting 3: Cac thao lac chung Iren Logo.22 

Chitting 4: Lap trinh cho PLC Logo.27 


4.1. Dai citting 

4.2. Cac dau noi CO 

4.3. Cac chifc nang ai ban GF 

4.4. Cac chifc nang dac biet SF 

4.5. So khoi BN 

4.6. Thay doi- Cai dal thong sc) 


Chitting 5: l/ng dung cua Logo trong chieu sang...45 

5.1. Chieu sang cau thang, hanh lang loi di 

5.2. Chieu sang ciia hang, sieu Ihi, nha hang, khach san 

Chifcing 6: Lfng dung cua Logo trong bcim cap nifdc.50 

6 . 1 . Dai citting 

6.2. He thong tif dc)ng bcim nifdc cung cap 

6.3. He thong bcim nifdc lhai cong nghiep 


6.4. He thong bcim nifdc phun sitting trong nha kinh 
Chifcing 7; L/ng dung cua Logo trong tif dong dong mri cda.55 

7.1. Dai citting 

7.2. Tif dong dong mc'i ci'fa cong nghiep 

7.3. Tif dong dong mc’i cifa cho cac bai xe 

Chifcing 8: Ung dung Logo trong tif dong dieu khien dc")ng ccf.60 

8.1. Dai citting 

8.2. Dieu khien dong cci chay tuan tif 

8.3. Dieu khien dong cci ngifng tuan tif 
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8.4. Bieu khicn dong cd chay va ngifng tuan li/ 

Chifdng 9: Cac ehufe nang dac biet mdi trong Logo.71 

9, L Dai curing 

9.2. Ruble On- Off Delay 

9.3. Rd-lc On- Off Delay ngau nhien 

9.4. R(Mc thbi gian Off Delay co tin hieu bao 

9.5. Mach tao xung don bn dung mi?c cao b ngb van 

9.6. Mach lao xung ddn on dung canh len xung ngb van 

9.7. Mach lao xung vubng khbng dong bn 
9.X. RcMe xung kich then do long xung 

9.9. Cbng-lac llibi gian then nga\ lhang 

9.10. Bb item gib van hanh may 

9 11. Bb dieu khicn ihco tan so \un^ kich 


9.12. Ngb ra an, rd-tc irung gian 

Clnfdiig 10: CJidi lhieu long qual \c PLC Busy.84 

Chubng 1 I: Cac than lac chung lien Easy.X9 

Clufdng 1 2: Lap trinh cho PLC Easy.92 


12.1. Dai eirdng 

1 2.2. Cac chiVc nang thong ihifdng 

12.3. Cac ngb ra iron Easy 

12.4. Cac (rang thai cua cac ngb ra 

12.5. Cac ngb vao 

12.6. Cac loai rd-le thbi gian 

12.7. Bo dem 

12.8. Dong ho thbi gian thi/c 
1 2.9. Ngb vao Analog 

Clufdng 13: Lhig dung Easy trong chieu sang, cap thoat nifbc ..109 

13.1. Chieu sang cau lhang, hanh lang. Ibi di 

13.2. Chieu sang cua hang-sieu thi-nha hang-khach sail 

13.3. He thong Uf dong hbm nifbc eung cap 

13.4. He thong bdm nifbc thai cbng nghiep 

13.5. He thong bdm nifbc phun subng trong nha kinh 
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ChOdng 14: ling dung ciia Easy trong to dong dong md cda - Dicu 
khien dong cd .119 

14.1. Dai curing 

14.2. Tif dong dong md cufa cdng nghiep 

14.3. Tu 1 dong dong md cufa cho cac bai xc 

14.4. Dieu khien dong cd chay tuan 10 

14.5. Dicu khien dong cd ngOng tuan to 

14.6. Dieu khien dong cd chay va ngOng tuan to 

Chddng 15: Gidi thieu long quat ve PLC S7-200.125 

15.1. Dai cUdng 

15.2. Bo nhd trong PLC 

15.3. Ngd vao / ra 

15.4. Cau true ciia chddng trinh 

ChOdng 16: Lap trinh vdi PLC S7-200.132 

16.1. Dai cOifng 

16.2. Cac lenh cd ban ciia S7-200 

16.3. Lenh dieu khien Timer 

16.4. Lenh dieu khien Counter 

ChOdng 17: Soan than chddng trinh vdi PLC S7-200.152 

17.1. Cai dat STEP7-M1CRO/WIN 3.2 

17.2. Soan thao ehOdng trinh dimg ngdn ngCf LAD 

17.3. Soan thao chddng trinh dung ngdn nguf FBD 

17.4. Soan than ehOdng trinh dung ngdn nguf STL 

17.5. Lfng dung S7-200 trong dieu khien 


Tai lieu tham khao 


164 








CHUONG 1 


KHAI NIEM VE DIEU KHIEN LAP TRINH 

§1.1-DAI ClJtfNG 

San qua trinh thiJc hien ccf khi hoa, dien khi' hoa cac nganh 
cong nghicp, gift day, you cau tu" dong hoa cong nghiep ngay tang 
lang. Yen can tit dong hoa cong nghicp doi hoi ky thuat dieu khien 
ph ai ci) nhieu thay doi ve ihiet hi cflng nhii thay doi ve phifdng 
phap dieu khiem 

Trong ITnh vifc dieu khien, ngiTdi ta phan bict hai phifdng 
phap dieu khien la: phifdng phap dieu khien noi cdna va phudng 
phap dieu khien lap trinh difdc. 

1- Phtfcfng phap dieu khien noi ctfng (Hard-wired control) 

Trong cac he thong dieu khien noi etfng, ngifdi ta con chia 
ra: noi cufng cd liep diem va noi ciJng khdng tiep diem . 

a) Dieu khien noi cifng cd tiep diem dung cac khi cu dien tuf 
nhif rd-le, eong-tSc-td ket help vdi cac ho cam hien, cac den, edng- 
tdc... Cac khi cu dien nay difdc noi lai vdi nhau theo mot mach dien 
cu the de thife hien mot you cau edng nghc nhat dinh. Thi du : 
mach dieu khien doi chieu quay, mach khdi dong gidi han dong 
hay mach dicu khien nhieu dong cd chay tuan tif va difng tuan tu\ 

b) Dieu khien noi cufng khong tiep diem dung cac cong logic 
cd ban, cac cong logic da nang hay cac mach tuan tif (goi chung la 
IC so), ket hdp vdi cac bo cam hien, cac den, cdng-tac_ Cac IC so 
nay cung difdc noi lai vdi nhau theo Vnot sd do logic cu the de thu’c 
hien mot you cau cong nghe nhat dinh. Cac mach dieu khien noi 
ci?ng sir dung cac linh kien dien tu' cong suat nhd SCR, triac de thay 
the' cong-Cic-td trong cac mach dong life. 
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Lap trmh vdi PLC Logo - Basy va S7-200 


Nguyen Tan Phiftfe 


Trong he ihdng dieu khien noi cu’ng, cue linh kien hay khi 
cu dien difdc noi vinh vien vdi nhau, Do do, khi muon thay doi lai 
nhiem vu dieu khien thi phai noi day lai toan bo mach dien. Vdi 
cac he thong phuV lap thi khong hieu qua va rat ton kem. 

Phifdng phap dieu khien noi ctfng duVJc thtfe hien theo cac 
btfdc sail: 



Thi du: Thi/c hien s<t do dieu khien hai dong cd ehay tuan tiL 
He thong dieu khien dung khi cu dien lif co sd do nhir sau; 




Hinh LI : Dong cd ehay luan tif 


Hinh L2 : Dong cd difng luan tif 
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Ouftfnii I 


Khai nicm ve dicu khicn lap trinh 


Khi thav doi much dicu khicn hai dong cO chav luan tif 
thanh dicu khicn hai dong cat dtfng man tif. sd do hinh 1.1 sc dtfOc 
doi thanh sri do hinh 1.2. Trong do. rO-le thcJi gian on-delay K| 
(hinh Id) duVfc doi thanh rode thrii gian off-delay Ki (hinh 1.2). 

Tuy nhicn. neu lhay doi yen cau dicu khicn cua mach thanh 
chay man tu 1 va drfng Uian lif thi sO do mach sc phdc lap hrin, can 
nhicu khi cu dicn hrin, nhirhinh 1.3. 

Trong so do hinh 1.3, can them rd-le lhrii gian Rr(loai off- 
delay) va each noi day cung cd lhay doi. 



2- Phtftfng phap dieu khien lap trinh dutfc 

Trong he thong dicu khien lap trinh duOc\ cau true cua bo 
dicu khien va each noi day doc lap vrii chirring irinh. 

Chirring trinh dinh nghTa boat dong dicu khicn ddric ghi triTc 
ticp vao bo nhd cua bo dicu khicn nhri sit trri giup cua ho lap trinh hay 
mot may vi tinh. 
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Lap trinh vdi PLC Logo - Easy va S7-200 


Nguyen Tan Phittlc 


Be thay doi chitting trinh dieu khien, chi can thay doi noi 
dung bo nhd cua bo dieu khien, phan noi day ben ngoai khdng bi 
anh hitting. Day la ifu diem Idn nhat ciia ptuttlng phap lap trinh dieu 
khien dittlc. 

Phi/Ong phap dieu khien lap trinh dittlc thife hien theo cac 
bi/ric sau: 



Thi dir. Thitt; hien nhiem vu dieu khien hai dong cri chay 
tuan tif nhuMM du tren. 

Trong he thong hlnh L4, cac cong-tac S1-S2-S3-S4 thay cho 
cac nut an OFF ON-Rphi-R-Th: diTdc noi den ngd vao cua bo dieu 
khien. Hai cuon day K r K: dittlc noi vdi ngo ra cua bo dieu khien. 
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K1 K2 

Hinh 1.4 : He thong dieu khien lap tiinh 


Vdi he thong dieu khien lap trinh dude hinh 1.4, khi can 
thay doi nhiem vu dieu khien tif chay tuan tit sang diTng tuan tit, 
hay vita chay tuan tu 1 vita ditng tuan id thl chi can thay doi chitting 
trinh nap vao bo nhd trong bp dieu khien. 

Nhd vay, khi thay doi nhiem vu dieu khien, ngudi ta chi thay 
doi chitong trinh soan than. 


§1.2- BO DIEU KHIEN LAP TRINH (PLC) 













Lap irmh ydj PLC Lo<in - Kasy \ ;i S7-200 


Nguyen Tan PhiTdc 


Bo dicu khien lap trinh difttc (Programable Logic 
Controller) gpi lal la PLC bao gom cac module sau: 

ddn vi xif ly trung vim CPU vdi bo nhd chifdng trinh 

module xiuft / nhap (I/O module) 

he thong bus truyen tin hieu 

- khoi cap nguon nudi 

He thong bus truyen tin hieu gom nhieu difclng tin hieu song 

song: 

tuyen dia chi (address hus): chon dia chi Iren cac khoi 
khac nhau 

tuyen drf lieu (data bus): mang dff lieu (if khoi nay den khoi 
khac 

tuyen dieu khien (control bus): chuyen, truyen cac tin 
hieu djnh thi va dieu khien de dong bp cac boat dong trong PLC. 

Module nhap (Input module) difdc noi vdfi cac cdng-tac, nut 
an, cac bp cam hien... de dieu khien chifdng trinh hen ngoai. Cac 
ngd vao duVfc ky hieu theo thu* tu* L, L, L„. 

Module xuat (Output module) difdc noi vdi cac tai d ngd ra 
nhuTcuon day cua rd-lc, cdng-tac-ld, den tin hieu, van dien tu\ cac 
bo ghep quango 

Chitting trinh dieu khien dittlc nap vao hp nhd nhd stf ltd 
giup cua bp lap trinh hay hhng mot may vi tinh. Hien nay, da cd 
mot so loai PLC ddi mdi difpc thict kc cd cac phim bam de cd the 
lap trinh tnfc liep ma khdng can bp lap trinh hay may tinh. 
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ChuVfng 1 


Khai mem vc dicu khien lap irinh 


§1.3- NGON NGLf LAP TR1NH TRKN PLC 

Be bieu dien chddng Irinh dicu khien iron Pl.C, co ba 
phddng phap bieu dicn la: 

Sd do b'mh Ilians LAD < Ladder Diagram) 

Lull do he thong dicu khien CSF (Control System 

Flowchart) hay so do khoi chile nang FBD (Function 

Block Diagram) 

Liet ke danh srich lenh STL (Statement List). 

1- Phildng phap bieu di£n LAD 

Phddng phap nay co each bieu dicn chddng irinh tddng til 
nhd sd do tiep diem dung rd-le trong sd do dien edng nghiep. 

Tin clu: Hinh 1.6 la sd do dicu khien noi edng dung rd-le 
dddc bieu dien bring phddng phap LAD tren PLC. 





H~mh 1,6 : Phddng phap bieu dien LAD 


2* Phddng phap bieu dien CSF 

Phddng phap nay co each bieu dicn chddng trinh nhd sd do 
khdng tiep diem dung eric cong logic (thddng dung then ky bieu 
cua chau An). 
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Lap irinh vdi PLC Logo - Easy va S7-200 


Nguyen Tan Phude 


Hinh 1.7 la chitting trinh dieu khien vdi phddng phap bleu 
dien CSF chuyen tCf hinh 1.6. 



Hinh 1.7 : Phddng phap bieu dien CSF hay FBD 


Then phifting phap nay, cac tiep diem ghep noi tiep dddc 
thay bang cong AND (&), cac tiep diem ghep song song dddc thay 
b'ang cong OR (> 1), cac tiep diem thddng dong thl co cong NOT (- 
1). Phddng phap nay thich hdp cho doi tddng sd dung co kien thde 
vl dien td - dac biet ve mach so. 

3- Phddng phap bieu dien STL 

Phddng phap STL dung cac lir viet tat gdi nhd de lap cong 
thde cho viec dieu khien, tddng td vdi ngon ngd assembler 5 may 
tinh. Phddng phap nay thich hop cho doi tddng lam viec trong lTnh 
vdc tin hoc. 

Th( clu: Ham AND viet tat la A, ham OR la O, ham NOT D N. 

SO do hinh 1.6 co the bieu dien bang phddng phap STL nhd 

sau: 


: AN I 0.1 NET WORK 1 

: A( 0 LD I 0.1 

:0 10.2 2 LD 10.2 
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Chi/dng ] 


Khai nicm vc dicu khien lap irinh 


: O 10.3 4 O 10.3 

: ) 6 = Q 0.1 

: = Q 0.1 NET WORK2 

8 MEND 

Trong Simatic S5 Siemens Trong Simatic S7 Siemens 

Qua cac iht du tren eho thay, ha phi/dng phap hieu dien 
chitting trinh dieu khien tren PLC dc danh eho ngt/di si/ dung thupc 
ba ITnh v u’c: 

nganh Dien edng nghiep thifdng dung phi/dng phap LAD 
nganh Dien tur thi/dng dung phi/dng phap CSF (EBD) 
nganh Tin hoc thudng dung phi/dng phap STL. 

Co loai PLC cd the sii dung ca ba phi/dng phap bieu dien 
(nht/ Simatic S5), co loai chi stf dung dtfdc hai phi/dng phap bien 
dien (nhur Simatic S7), hay cd loai chi su" dung dtfdc mot phuWng 
phap bieu dien (nhtf Logo va Easy). 

De ngu'di doc cd the tim hieu each lap trinh PLC trong ttf 
dong hoa edng nghiep ttf de den kho, giao trinh nay se gidi thieu 
hai loai PLC defi mdi cua hang Siemens (PLC Logo) va hang 
Moeller (PLC Easy). Day la hai loai PLC ddi mdi, co man hinh 
hien thi va cac phim bam tren may, viec lap trinh co the thtfc hien 
va kiem tra trtfc tiep tren may ma khdng can qua may vi tinh. PLC 
Logo dung phi/dng phap bieu dien CSF, PLC Easy dung phi/dng 
phap bieu dien LAD. Day la hai phi/dng phap bieu dien thong dung 
nhat, ddn gian va de hieu nhat. 

Trong phan cuoi cua giao trinh, chung toi gidi thieu them 
loai PLC S7-200 cd phi/dng phap lap trinh ket hdp vdi bo lap trinh 
hay vdi may vi ttnh, co the lap trinh vdi ca 3 ngon ngff LAD, FBD 
va STL. 
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CHl/tiNG 2 


GlOl THIEU TONG QUAT VE PLC LOGO 

$2.1- DAI ClJflfNG 

Logo la mot modul logic da nang indi cua hang Siemens. 
Logo hao gdm cac phan sau: 

- Cac chifc nang dieu khien 

- Bp dieu khien van hanh va hien thi 

- Bp cung cap nguon 

- Sau ngo vao va bon ngo ra 

- Mot giao ilicn cho lap irinh va cap noi vdi may ifnh 

- Cac chifc nang cd ban thong dung trong there le nluf cue 
ham thdi gian, tao \ung... 

- Mot cdng-tac thdi gian theo dong ho (cd pin nudi ric v ng) 

Logo cd the dung de dieu khien cac he thong dien dan dung 
(nhif chieu sang, bdm nifdc\ hao dong...) hay uf dong dieu khien 
trong edng nghiep (nhif dieu khien dong cd, may la nh. may new. 
may cong nghe...). 

Cd cac loai PLC Logo sau: 

1) Logo 24 

- Nguon nudi va ngo vao so: 24 DVC 

- Ngo ru so dung transisto cd Lmax = 0,3A 

2) Logo 24 R 

- Nguon nudi va ngo vao son 24 VDC 
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ChiMng 2 


Gibi thjcu long qiuil \c PLC Logo 


- Ngo ra so dung rcMc cd Iomax = HA 

3) Logo 230 R 

- Nguon nuoi va ngo vao so:125VAC/ 230VAC 

- Ngo ra so dung rcf-lc c6 Iomax = HA 

4) l ogo 230 RC 

- Nguon nuoi va ngo vao so: 1 I 5 VAC/ 230 VAC 

- Ngo ra so dung rO-le cd Iomax =HA 

- Bon eong tac thcfi gian (then dong ho) vdi ba Ian dong cal 
cho mdi cdng-t3e. 


Nguon nuoi Ngo vao 
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§2.2- NOI NGUON- NGO VAO- NGO RA CUA LOGO 

Day noi cho Logo dude chon loai c6 tiet dien 1x2,5mm' hay 
2x|,5mm 2 . Logo da dude hao vc each dien nen khdng can day noi 
daft. 

Noi nguon va noi tigo vao: I] den L 



Logo 230R va 230RC dung nguon 115V hay 230V/50H/ hay 
60Hz. Dien ap cd the thay doi trong khoang K5V - 264V. 6 230V 
thi dong ctien lieu thu la 26mA. 

- Logo 24 va 24R dung nguon 24VDC. Dien ap cd the thay 
doi trong khoang 20,4V -r 28,8V. Cf 24V thi Logo 24R cd dong lieu 
thu la 62 mA. Logo 24 cd dong tieu thu la 30 mA cpng vdi dong ngo ra la 
4 x 0,3A (Logo 24 ngo ra ditdc cap dong tir nguon 24V cua nguon nudi). 

- Logo 230 R va 230 RC cd ngo vao rf mure 0 khi cdng-tac hd 
hay cd dien ap < 40 VAC, ngo ra d milt ‘L khi cdng-tac dong hay cd 
dien ap > 79 VAC. Dong dien ngo vao ldn nhul la 0,24 mA.Thdi gian 
doi trang thai tu* ‘O' len hay tir ‘L xudng ‘0‘ toi thieu la 50 ins 
de Logo nhan biet di/dc. 
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Chu^ng 2 


Gitfi thicu long qu;U ve PLC Logo 


- Logo 24 va 24 R c 6 ngo vao of mtfc ‘O' khi cong-tSc hcf hay 
co dien ap < 5VDC, ngo vao d mtfe ‘T khi cong-tac dong hay co 
dien ap > 15VDC Dong dien ngo vao lieu chuan la 3 mA. Thdi 
gian doi trang lhai \\i *0* len hay ttf ‘ T xuong k 0' toi thieu la 50 
ms do Logo nhan biet difOc. 


Noi ngo ra:Qi den Q 4 





Logo 24R - 230R - 230RC 

(?J? 9/9 9^9 9/9 

if] 

) Tai 


Ll K/M 


Logo 24 

OOOOOOOO 

01 M 02 M 03 M 04 M 


O Tai 

; 24VIX'-0,'3A(max) 


Hinh 2.3a 


Hinh 2.3b 


- Cac loai Logo 24R - 230RC co ngo ra la rd-le, vdi cac tiep 
diem cua rcf-lc each ly vdi nguon nuoi va ngo vao. Tai d ngo ra co 
the la den, dong ccl, cong-tac...va cd the dung cac nguon dien ap 
cap cho cac tai khac nhau. Khi ngo ra = T thi dong dien cut dai cho 
tai thuan trd la XA va tai cupn day la 2A. 

- Doi vdi Logo 24 thi dung cong-tac ngo ra la transistor. Ngo 
ra difdc hao ve chdng qua tai va ngiln mach. Loai nay khdng can 
nguon rieng cho tai ma dung chung vdi nguon nuoi 24VDC. Dong 
dicn cifc dai d ngo ra la 0,3A. 


19 






Lap trinh vdi PLC Logo - Easy va S7-200 


Nguyen Tan PhuVk 


§23- D1EL 1 KIEN - TRANG THAI HOAT DQNG CUA LOGO 
*Logo co the boat dong dtftfc khi 

- Co duftfitg trinh I 1 A 1 tiuf trong Logo. 

- Co chiAfng trinh trong memory card va dulfe gan vao Logo. 
Co hon nguyen tfic khi khrii dong Logo: 

I ) Neu khdng cd chining trinh trong Logo hay memory card thi 
Logo hien thi thong ban: No Program. 

2) Neu co chining trinh trong memory card, no sc tif dong chop 
vao Logo. Non trong Logo da cd chining trinh thi no so chop dc ien 
chuWng truth cu. 

3) Neu cd clufdng trinh trong Logo hay trong memory card thi 
Loizo sc nhan iramz thai Hide khi n^zal neudn. 

4) Thdi gian va gia irj dem hi xoa khi tut nguon .Chirring tnnh 
difric lull lrif an loan khi nguon lai hi mat. 

*Cac trang thai hoijt dong ciia Logo 

1) Logo d trang thai ’STOP’ khi ‘No Program’ hay khi bat sang 
phifring thifc lap trinh.Khi d ‘S TOP’ thi: 

- Cac ngd vao 1 1 -r l h khdng dtfdc doc 

- ClrJOng trinh khdng difric thifc hien 

- Cong lac ciia rri-le tif Qi den Q 4 ludn hd. 

2) Logo d hang thai 'RUN ’ khi da chon START trong menu 
ehinh hay chon "Parameterization mode ". Khi d trang thai RUN thi: 

Doe cac trang thai ngd vao tif L den L 

Tilth loan cac trang thai ngd ra then chirring trinh 

Cdng-tac ciia rO-le tif Qi den Q 4 ON hoac OFF. 
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Chirring 2 


Girii ihieu long qual vc PLC Logo 


§2.4- CAC PHIM BAM TRKN LOGO 

- OK: phim cho chirring irinh da chon vao Logo. 

- ESC: phim ihoal ra. 

- Cac phim ham mui ten: len A , xuong phai trai * do chon 
ngo vao, ngo ra, chi?c nang, cac thong so... hay do kiem tra chirring 
trinh dang co in mg Logo. 
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CHltoNG 3 

CAC THAO TAG CHUNG TREN LOGO 


§3.1- CAC MENU CHINH 

Sau khi noi day cap nguon, noi cac ngo vao, ngd ra cho Logo 
xong, bat cong-tac cap nguon cho Logo. 

Neu trong Logo khong co chtfOng trinh, man hinh se hien ra 
thong bao: No Program. 

An dong thdi ha phim va OK thi man h'rnh se hien thj menu 
chinh de vao phifting thufc lap trinh: 

Phifcfng thufc lap trinh 


Menu chinh Menu lap trinh 



Hinh 3.1 
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ChiTilng 3 


Cac lhao tac ehung tren Logo 


1) Menu chinh co 3 muc 

+ Program chon de lap trinh 

+ PC/ Card chon de giao ticp vdi may tmh hay card 
+ Start chon de cho chay ehtfdng trinh dang co. 

2) Menu lap trinh co 3 muc 

+ Edit Prg chon de bat dau vao lap trinh 

+ Clear Prg chon de xoa chifdng trinh dang co 

+ Set Clock chon de chinh lai ngay, girl cua dong ho 
trong Logo. 

3) Menu PC/ Card co 3 muc 

+ PC Logo: Logo giao tiep vdi may tinh 
+ Logo -4 Card: chep chifdng trinh tCr Logo ra Card 
+ Card —» Logo: chep chddng trinh tiT Card ra Logo. 

4) Menu chinh dong ho va thong bao co 2 muc 

+ Set Clock: chon de chinh lai gift, ngay cho dong ho trong 

Logo. 

+ Set Parana: chon de chinh lai cac thong so cho cac khoi. 

§ 3.2- CHINH DONG HO (SET CLOCK) 

Co 2 each chinh lai dong ho cho Logo: 

1) N£u may hien thj No Program 

An ^ ^ va OK vao menu chinh => chon Program - CK :=> 
chon Set Clock - OK. Man hinh hien thi hinh 3.2a. 
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Lap trinh vdi PLC Logo - Easy va S7-200 


Nguyen Tan Phudc 


Chon aii- ngay DAY: SU-MO-TIJ-WE-TH-FR-SA bang 
plum A hay v - OK. 

an phhm ^ chon gift: TIME 00.00 bang cac phim A hay * 

-OK. 

2) Neu Logo dang cd chifdng trinh 

An ESC - OK van Menu chinh thong so 
Chon Set Clock - OK. 

Vao chirring trinh Set Clock chon ngay va giri giong nhi/ 
phan Iren, 

Sau khi chinh ngay giri xong, an OK thi man hlnh sc hien thi 
nhif hlnh 3.2b. 


Ilinh 3.2a Hlnh 3.2b 


Set Clock 
Day : Sa 
Time : 00:00 


[-.12 3 4 5 6 
Mo 09:03 
Q : 1 2 3 4 
RUN 


§3.3- XOA CHl/CfNO TRINH (Clear Program) 

Dc xoa chirring trinh dang cd irong Logo, an ^ * + OK van 
Menu chinh => chon Program - OK => chon Clear Prg - OK => 
chon NO hay YES (chon NO la khong xoa, chon YES la xoa het 
chirring trinh cu). Xong an OK de tlufc hien lenh. 

§34- VIKT CHL'dNG TRINH MCfl 

Dc lap trinh cho Logo, an ^ * + OK vao Menu chinh => chon 
OK => chon Edit Program OK. 

Man hinh se hien thi ngo ra Q1 dc hat dau lap trinh. 
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Chitting 3 


Cac than lac chung Iren Logo 


Vice lap trinh sc dUde tlufc hien Iheo ehieu tif phai sang trai. 


§3.5- CHO CHAY CHlfdNG TRINH (START) 

Sau khi lap trlnh xong, an OK man hinh se hien lai ngo ra 
cuoi eung dLttlc lap trlnh. An ESC hai lan de thoat ra Menu chinh, 
chon Start - OK Liu man hinh se hien ra trang thai cac ngo vao l| 
den ngo ra Q : den Qi va cd ngay girt giffa man hinh, gde di/di 
ben phai hien "RUN" (trang that dang boat dong) nhif hinh 3.2b. 

§3.6- CAC NGUYEN l\AC VANG KHI LAM VIEC TREN LOGO 

Nguyen t3c 1 

- Vao phlfdng lluVc lap trlnh bang each bam 3 phim va ^ ^ OK 
dong thrti. 

- Vao phittfng llufc eh’mh girt va thong so bang each bam 2 
phim ESC va OK dong thrti. 

Nguyen tdc 2 

Lap trlnh cho Logo Iheo trlnh tif tif n go ra d en nuo va n. 

Nguyen t3c 3 

Khi nhap vao mot mach plrai there hien: 

+ Khi con trd ed dang gach difdi chan, ta cd the di chuyen 

con trd 

-Dung cac plum nun len de di chuyen con trd irong mach 

- Bam OK de chon dau nni hay khdi 

- Bam ESC de thoat khdi ngo vao mach 

+ Khi con trd cd dang mot khdi dam la cd the chon dau ndi 

hay khdi. 
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Lap trmh vdi PLC Logo - Easy va S7-200 


Nguyen Tan Phifdc 


- Dung cac phim mui ten de chon dau noi hay khoi 

- Bam OK de chap nhan sir chon lifa 

- Bam ESC dc trd lai mot bifdc. 


Nguyen t3c 4 

Logo chi cd the luXi trtf chlfdng trinh da hoan tat. 
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CHLfCfNG 4 

LAP TRINH CHO PLC LOGO 

§4.1-DAI Cl/CfNG 

Lap trinh co nghTa la nhap mot mach vao Logo. Chifdng trinh 
thifc ra la mot cadi the hien khac ciia sd do mach. Chung ta phai 
thay doi each the hien cho phu hop vdi Logo. 

Sd do mach dieu khien tiep diem di/dc ve theo dang sd do 
hinh thang LAD (Ladder Diagram: sd do hinh thang). 

Trong Logo, ngifdi ta dimg cac khoi ky hieu cho cac chtfc 
nang khac nhau, tifdng td sd do logic trong mach so hay trang hi 
dien khong tiep diem. Cach nay difdc viet tat la CSF (Control 
System Flowchart: luh do h£ thong dieu khien) hay FBD (Function 
Block Diagram: sd do khoi churc nang). 

Thidu: 


SI S2 LI 

^HHO— 

Kieu Ladder 


S3 

if 


if 


L2 

o 


S4 

Kieu Ladder 



Kieu CSF 



Q2 


Kieu CSF 


Hinh 4.1 : Chuyen tfif Ladder sang CSF 
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Lap irinh vdi PLC Logo - Kasy va S7-200 


Nguyen Tan Phtfdc 


Hai licp diem Si - S 2 noi licp de dieu khien den L| difhc doi 
thanh hai ngo vao I t - U qua cong AND dieu khien ngo ra Qj. 

Hai licp diem Si - S 4 noi song song dieu khien den L 2 dittfc 
doi lhanh hai ngo van ]\~ I 4 qua cong OR dieu khien ngo ra Q?. 

Dc lap li'inh cho Logo phai sir dung cac dau noi d ngo vao, 
cac chtfc nang cd ban. cac cluVc nang dac biet va so khoi diTOc chtfa 
trong cac menu sail. 


§4.2- CAC DAL NOI CO (Connectors) 

Cac ngo vao ciia Logo ky hicu lu* I[ den 
Cac ngo ra ciia Logo ky hicu tCf Q 1 den Q 4 . 

Cac dan noi cd the siY dung trong Menu CO la: 

Ngo vao (Inputs): I r I 2 - h~ L- Is- I* 

Ngo ra (Outputs): Qr QL- Qr Q 4 
Mdc lhap: lo ( ‘O’ hay OFF) 

MiTc cao: hi (* T hay ON) 

Ngo khdng noi: % X‘ 

Khi ngo vao ciia mot khoi ludn d mure thap thl chon 
lo\ ncu ludn d mife cao thi chon % hi\ neu ngo do khdng can suf 
dung thl chon U X'. 


§4.3- CAC CHL'C NANG Cd BAN GF (General Functions) 

Khi nhap vao mot mach, chung ta cd the chon cac khoi chdc 
nang cd ban trong bang 4.2 nhif sau: 




Chitting 4 


Lap trinh cho PLC Logo 




Hinh 4,2 : Cac clufe nang al ban 


1) Ham AND (Va) 

Ham AND chi cb ngd ra c'f (rang thai ' 1' khi tat ca ngd van 
(’l (rang thai ‘ 1‘. 
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Lan irinh vdi PLC Logo - Easy va S7-200 


Nguyen Tan Phuttc 


Ham AND co sd do much, ky hieu va bang stf that nhtf hinh 
4.3 (bang stf that chi xet hai ngd vao, ngd dtf dung ‘X’). 



1 1 1 I 1 

Hinh 4.3 : Ham AND 

2 ) Ham OR (Hoac) 

Ham OR cd ngd ra Cl trang thai ‘ 1' khi chi can mot ngd vao 
cd trang thai ‘1’. 

Ham OR cd set do mach, ky hicu va bang stf that nhtf hinh 
4.4 (bang stf that chi xet hai ngd vao, ngd dif dung ‘X’). 






ii 

12 

Q 

11/ 

11 — 1 

12 — 

>=1 


0 


0 

12/ 1— 



0 

1 

1 


X — 


~ Q 

1 

0 

1 









1 

1 i 

| 1 


Hinh 4.4: Ham OR 


3) Ham NOT (Dao) 

Ham NOT cd ngd ra dao lai trang thai cua ngd vao, neu 
ngd vao cl trang thai ‘ 1' thi ngd ra d trang thai '()' va ngtftfc lai. 
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Chtfcfng 4 


Lap trinh cho PLC Logo 


1 : 


\! 


1 



Hinh 4.5: Ham NOT 


4) Ham NAND (Va - Dao) 

Ham NAND la mach cd cac tiep diem thu'dng dong ndi 
song song nhau nhir sd do mach trong hinh 4.6. 


II 

12^ ' I 
I2' vr T 


11 

12 
13 


D Q 


II 

o 

0 

1 

1 


12 


Hinh 4.6 : Ham NAND 

Ham NAND co ngo ra & trang thai ‘0‘ khi cac ngo vao deu 
cd trang thai ‘1’. 

4) Ham NOR (Hoac - Dao) 

Ham NOR la mach cd cac tiep diem thu’dng dong ndi tiep 
nhau nhir sd do mach trong hinh 4.7. 


II 


12 


11 -- 



_n_ i2 13 _ J2 __ 

>=1 

] -o 0 

13 — 


0 


Hinh 4.7: Ham NOR 
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Lap Li mb vrifi PLC Logo - Easy va S7-200 


Nguyen Tan PhuVfc 


5) Ham EXOR hay XOR (Hoae loai tru*) 


11 


n - 

=-1 


0 ! 


r2 

7? 


■ w 

0 ! 


Hinh 4.8; Ham EXOR 


Ham CXOR la much dicn c6 hai tiep diem doi ngiTdc nhau 
ghep noi liep nhiftrong stf do much hinh 4.8. 

Ham EXOR go ngo ra d trang thai k L khi chi co mot ngd 
vao d trang thai ML 





Chuong 


Lap trinh cho PLC Logo 


§4.4- CAC CHLfC NANG DAC BIET SF (Special Functions) 


Khi nhap vao mot chitting trinh chung ta co the chon cac chtfc 
nang dac biet trong bang 4.9 nhu' sau: 



Hinh 4.9 : Cac chtfc nang dac biet 


1) Ham On-Delay 

Ham On-Delay co ky hieu tren srt do, ky hieu tren Logo va 
gian do thdi gian nhur trong htnh 4. TO. 
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Hinh 4,10 : Ham On-Dclay 


- Trg: (Trigger) la ngo vao cua math On-Delay. 

- T: (Time) la thfti gian tre cua much On-Dclay. 

Khi ngo vao Trg co trang thai ‘ 1' thi much bat dau tinh thcti 
gian tr£. Ncu ngo vao Trg co trang thai ' I’ du dai thi sau thcli gian 
tre T, ngo ra Q co trang thai ‘ 1'. 

Khi ngo Trg tret lai m& ‘O' thi ngo ra Q tret lai mdc 'O’. Neu 
ngo Trg co trang thai T roi trei lai trang thai '()’ vdi thffi gian nho 
hdn T thi ngo ra khong doi trang thai va thcli gian tre dang tinh se bi 
xoa. 

2) Ham Off-Delay 

Ham Off-Delay co ky hieu tren set do, ky hieu tren Logo va 
gian do theii gian nhuf trong hinh 4.1!, 



- Trg: (Trigger) la ngo vao cua mach Off-Delay. 
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ChUdng 4 


Lap trinh cho PLC Logo 


- R: (Reset) la ngo vao de cham duft thdi gian tre va dieu 
khien ngo ra Q xuong mtfc ‘0’ 

- T: (Time) la thdi gian tre cua mach Off-Delay. 

Khi ngo Trg len trang thai ' 1 ‘ thi ngo ra Q eflng len trang 
thai ‘1* ngay. Khi ngo Trg xuong trang thai ‘0’ thi sau thdi gian tre 
T, ngo ra Q xuong trang thai ‘O’. 

Trtfdng hdp ngo Trg xuong *0’ trong thdi gian ngdn hdn T 
roi lai len ‘1 ’ thi thdi gian trl dang tinh se bi xoa va se bat dau tinh 
thdi gian tre trot lai khi ngo Trg lai trd ve ‘O’. 

Khi ngo ra dang 0 trang thai ‘1’ trong thdi gian trl T, neu 
ngo R len ‘ 1' thi ngo ra Q se xuong ‘0’ ngay ttfc thdi. 


3) Rtf-le xung (Pulse Relay) 


Rd-le xung la loai Rd-le dude dieu khien ngo ra Trg bang 
trang thai ‘1’ dang xung. Moi Ian ngo Trg nhan mot xung kich 
dtfdng (tut ‘0’ len ‘1’ roi xuong ‘0’) thi ngo ra bi doi trang thai mot 
lan. 


_r 


lTUL 

Trg -Tdif' - fT - 

1 1 1 ! fj 


T — 


-o R ^ t * 




q Li L 


Hinh 4.12 : Rd-le xung 


Khi ngo Trg nhan xung dtfdng (‘I’) thtf nhat thi ngo ra Q len 
trang thai ‘1\ Khi ngo Trg nhan xung dtfdng thtf hai thi ngo ra Q 
xuong trang thai ‘O’. 

Trtfdng hdp ngo ra Q dang d mtfc neu ngo R len trang 
thai * 1’ fhi ngo ra Q xuong ‘O’ ttfc thdi. 
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Lap trinh veil PLC Logo - Easy va S7-200 


Nguyen Tan Phirflc 


4) Dong h6 thefi gian thi/c (Real Time Clock = Time 
Switch) 

Chufc nang nay chi co trong Logo loai 230 RC va goi tat la 
khoi dong ho (Clock). 

Moi khoi d6ng ho co ba cam theJi gian dieu khien ngo ra Q. 



B01: 

NOI 

Day: 

SA + 

ON : 

08:00 

OFF 

: 12:00 


Hinh 4.13 : Dong ho theii gian thtfc 


Trong thi du hinh 4.13 co: 

B01: Noi nghTa la cam so" trong khoi B01 

Day: de chon cac ngay trong tuan tif thur hai den chu 
nhat 

ON: thefi gian mef (ngo ra Q len T) 

OFF: thefi gian tat (ngo ra Q xuong ‘0’) 

Ngay trong tuan ccS the chon tirng ngay nhtf: 

Su (Sunday: chu nhat), Mo (Monday: thtf hai), Tu (Tuesday: 
thur ba), We (Wenesday: thtf tu”), Th (Thusday: thtf nam), Fr (Friday: 
thtf sau), Sa (Saturday: thtf bay) hay chon nhieu ngay lien tiep nhtf: 

Mo — Fr (thtf hai den thur sau) 

Mo — Sa (thur hai den thur bay) 

Mo — Su (thtf hai don chu nhat) 

Sa — Su (thuf bay den chu nhat) 
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Chtfdng 4 


Lap Irinh cho PLC Logo 


Thdi gian mrf ON va rhOi gjan tSt OFF e6 the chon t£f 00.00 gid 

den 23.59 gid. Neu chon :-- :-la khdng dinh thdi gian md va 

thdi gian tat. 

Trong Logo 230 RC co ngudn dif phong cho dong ho nen khi 
mat dien dong ho van hoat dong. Thdi gian md suf dung nguon du - 
phong la 8 gid, neu nhiet do mdi tn/cfng la 40 () C. 

Neu chon thdi gian ON/ OFF cho ha cam trung nhau nhuiig 
khac thdi diem thi thdi diem ON/ OFF se theo cam nao co thdi diem 
chon sdm hOn nhu - thi du trong hinh 4.14. 


N01 

_*)8:00 

{10:00_ 

N02 .. 

_107:00 

T li 1:00 ... 

1 

N03 .. 

_^6:00 



1 

ON 

1 

OFF 


Hinh 4.14 : Thi du chon cong tac thdi gian long nhau 

5) Rd-lechot 

Thong thitdng, mach dieu khicn dung nut an phiii co mach tit 
duy tri trang thai dong sau khi nhan nut ON. 

Trong Logo dung rd-lc chot RS do thvfc hien chufc nang nay. 

Hinh 4.15 la ky hicu va tac dong chuyen mach. 

i, S R Q _ Ghi chu _[ 

0 | 0 GiCt nguyen trang thai 1 

0 I 1 1 0 Reset Q vl 'O' | 

1 I 0 I 1 Set Q ve 'O' j 

1 I 1 i 0 Reset (Reset uu tien) 1 

Hinh 4,15 : Cac trang thai cua rd-le chdt 
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Lap trinh vdi PLC Logo - Easy va S7-200 


Nguydn Tan Phtftic 


6) Mach phat xung dong ho 




x 1 En. 

JLTL * 

En J 1 


i J"L 

b-\ 

— q i ■ n 



T — 





1-i--f 

T 1 T 


Hinh 4.16 : Mach phat xung chuan 


Mach phat xung dong ho cho ra xung vuong doi xtfng chuan 
vdi thcii gian djnh trutfc. 

Hinh 4.16 la ki hieu tren set do, ky hieu tren Logo va gian do 
thcJi gian ciia mach phat xung. 

T la thdi gian ngo ra Q = ‘P va ciing la thcii gian ngo ra Q = 
‘O’. Nhtf vay, chu ky cua xung vuong ra la 2T va lan so xung vuong ra 

la: / = — 

2 T 

Ngo En (Enable: cho phep) len ' 1 ’ thi mach se cho ra xung vuong d 

ngora. 

Li/u y : thdi gian T phai chon tri so ldn hdn 0,1s. 

7) Rrf-le On-Delay co nhd 

Rd-le On-Delay co nhd khac vdi rd-le On-Delay loai thudng d dac 
diem sau: 

-Rd-le On-Delay loai thrfdng chi' hoal dong dung neu ngo vao co 
thcii gian len ‘1’ dai hdn thdi gian tre T. Ndi each khac On-Delay loai 
thudng hoat dong bang mut dien ap cao d ngo vao. 

-Rd-le On-Delay co nhd chi can xung kich d ngo vao (ngo vao 
len ‘ 1’ trong thdi gian rat ngdn dang xung dien), thi mach van cd the 






Chi/dng 4 


Lap trinh cho PLC Logo 


hoat dong va tinh thdi gian tre. Sau thdi gian tre, ngo ra Q len T, 
nbuiig khong tu 1 ve ‘O’ dude ma can phai co xung kich lam ngo R len 
' 1' thi ngo ra nidi trot ve ‘O’. 

Hinh 4.17 la ky hieu tren Logo va gian do thdi gian. 


Trg- 

R I 
T 


ri 




Q 


Trg—_j~i 

r —r 



fUl 

i 







Hinh 4.17 : Mach On-delay cd nhd va gian do thdi gian 


8) Bo dem len / dem xuong 

Hinh 4.18 la ky hieu ciia bp dem tren Logo. Cac ngo vao co y nghTa 
nhdsau: 

R: (Reset) khi ngo R = ‘ L thi gia tri dang dem se hi xoa va trd ve 
gia tri 0. 

Cnt: (Count: dem) khi ngo Cnt tti ‘O’ len * 1* thi bo dem nhan tin 
hieu vao dc dem, khi ngo Cnt tCf ‘ 1' xuong ‘O’ thi khong 
dem.Tan so dein tbi da la 5 Hz. 

Dir: (Direction: hddng dem) khi Dir = *0' thi mach co chifc 
nang dem len, khi Dir = L L thi mach co chufc nang dem xuong. 
So dem cd the tif 0 den 9999. 

Par: (Parameter: thong so dem) chon so dem gidi han cho bp 
dein. Khi so dem Idn hdn hay bang gia tri da chon cho Par thi 
ngo ra Q len ‘ 1 ’. Gia tri Par cd the chon giQii 0 va 9999. 
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Lap trinh vdi PLC Logo - Easy va S7-200 


Nguyen Tan Phifdc 



Hinh 4.18 : Bo dem Long Logo 

§4.5- SO KHOI (BN: Block Numbers) 

Khi lap trinh cho PLC Logo, Logo se nJ cho so thuf ty cac khoi ft vi 
tri tren ben phai cua moi khoi, the^i thuTt/ tif nhai sang trai . 

Thf du: hinh 4.19 



Hinh 4.19a Hinh 4.19h 


SO do dieu khien ngo ra Qi co cau tnic nhif hinh 4.19a. Khi hien thi 
tren man hinh se hien thi tdhg khoi nhif trong hinh 4.19b 

Trong mot chuVing tiinh dieu khien, so toi da co the co the viet giCfa 
mot ngb vao va mot ngo ra la 7 khoi nhif hinh 4.20 
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Chtfcfng 4 


Lap ttinh cho PLC Logo 



I firth 4.20 : Toi da 7 khoi tir den Qi 

1) Chen mot khoi vao chifcfng trinh 

Thi du: Chen them mot khoi vao gitfa BO I va Qi trong htnh 
4.21. Cho con tro nam difdi BO!, an OK sc hien ra menu BN. Dung 
phim chon menu can dung (thi du GF), an OK. Vao menu GF chon 
chdc nang thich hdp (thi du chut nang OR), an OK. 



chon OR chon ngo vao 


Hinh 4.21 :Chcn mot khoi 
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Lap Ir'inh vdi PLC Loco - Rasy va S7-200 


Nguyen Tan Phtfdc 


2) Xoa mot khoi trong dnfcfng trinh 

Thi du: Xoa khoi giufa B02 va Oi trong hinh 4.22, 

Cho con trd nam dudi BO I, an OK se hien ra menu BN. An OK 
va chon khoi B02 thi khoi BO! se hi xoa, khoi B02 noi trut tiep vao 

Q.. 



an OK an OK chon B02, an OK 

Hinh 4.22 : Xoa mot khoi 

3) Xoa cac khoi phfa tritdtc 

Be xoa tat ca cac khoi phia tnfdc mot diem bat ky trong set do 
nhtr trong thi du sau hinh 4.23 : Xoa cac khoi B02 den B04. 

B04 (—^ 



Hinh 4.23: Xoa cac khoi tnfdc 
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Chirring 4 


Lap trinh cho PLC Logo 


Cho con trb nam du’di so khdi B02, an OK, chon menu CO, an 
OK va chon X (ngo dd, bd), an OK. Nhtf vay, cac khdi B02, B03 vii 
B04 da hi xoa. 


§4.6- THAY DOl - CAI DAT THONG SO 
1) Cac thong so trong Ixtgo 

Cac thong so trong Logo co the la: 

Thdi gian tre cua rd-le thdi gian. 

Cdng-tac thdi gian cua dong ho thdi gian thud. 
Gia tri ngUOng cua bo dem. 

Thidu: 


B01: T T la thdi gian tre trong khdi BOL 

B02: Noi => Noi chifdng trinh thtf nhat cua dong hd thdi gian 

thtfc. 

B03: Par => Par la gia tri ngifdng ciia bo dem trong khdi B03. 

2) Vao che do cai dat thong so" 

An 2 phim ESC + OK => SET CLOCK 

> SET PARAM (OK) 


Logo se hien thi thong so thuf nhat neu c6: 


B01: T 
T- 12:00 m 
Ta= 00:00 m 



khdi co thong so 

gia tri dat cho thong so 

dong thdi gian trong Logo 


Nett khdng cd thong so de cai dat thi Logo se hien thi nhtf sau: 
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An ESC de thoat ra. 

De chon li/a cac thong so can thay doi thi dung phim mui ten 
len / xuong roi an OK. 

De thay doi cac trj so ciia thong so da chon thi dung phim mui 
ten phai / trai de ddi con trd den vj tri so can thay doi. Sau do, dung 
phim mui ten len / xuong de chon tri so thich hop. 

Chung ta khdng the thay doi dOn vj thcSi gian trong cac rO-!e 
thOi gian thuoc gia tri T. Chi co the sufa doi khi viet chifOng trinh. 

TrUOng hop chinh lai giO dong md ciia tiep diem cam trong 
dong ho thOi gian ihire, man hinh hicn thj nhit sau: 

B02 : NO 1 1-► Neu gia tri ‘ 1 ’ thi ngd ra dang dong, 

Day ; SU neu gia tri ‘0’ thi ngd ra dang hd, 

ON : 08 : 00 Ta co the.chinh iai ngay. gid ON 
OFF : 10 : 00 va OFF ciia khoi do. 

TrUOng http doi so dein trong bo dem, man hinh hien thi nhu 1 sau: 

so dem dtfcfc dat trtrdc 
so dang dem difitc trong Logo 

Cac trtidng hdp chinh lai ngay gid ciia dong ho thdi gian thitc 
hay thay doi so dein trong bo dem, deu co the dung cac phim bain mui 
ten len / xuong, phai / trai de chon vj tri so va va chon cac thong so 
can thay doi. 








CHLfONG 5 


LfNG DIJNG CUA LOGO TRONG CHIEU SANG 

§5.1- CHIEU SANG HANH LANG CAU THANG LOI DI 

He thong chieu sang nay co the bat sang khi co ngirdi va but 
tal khi khong co ngufti de tiet kiem nang litdng. 

Nhtfng giai phap trtfdc day cho he thong nay la: 

Cong tac ba chau co hai vi tri de co the tal md dude ca hai 
ndi 

Rd-le xung de co the dung nut an tat md ditdc d nhieu ndi 

Thiet bi chieu sang tif dong tat sau thdi gian tre. 

Cac giai phap (ren deu co nhtfng nhtfdc diem rieng cua no. 

Vdi PLC Logo ngudi ta co the thay the rd-le xung hay thiet 
bi chieu sang ttf dong tat sau thdi gian tri. Logo cung co the ket 
hop hai ehtfc nang tren trong cung mot thiet bi. 

Trong chtfdng nay gidi thieu sd do dieu khien chieu sang 
cau thang, hanh iang loi di then nguyen ly sau: 

Aji nut 1 lan: den sang va tit dong tat sau mot thdi gian chinh dinh 

trtfdc. 

An nut 2 Ian: den sang thtfdng trite. 

An nut trong 2 giay: den tilt. 

1) Sd do theo ky hi^u cua Logo 

- B01: cong OR - B02: Off-Delay 

B03: On -Delay - B04: rd -le chot 
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B05: rd-le xung - B06: cong Not 
B07: den chieu sang 


B02 



Hinh 5.1: Chieu sang cau thang, loi di 


2) Nguyen ly 

- Khi an nut I| thi khoi B02 (Off-Delay) cd ngo ra = * 1’ se 
di^i. khien khoi B01 (OR) cd ngo ra = ‘ 1’ lam den Qi sang. 

Sau thdi gian tre 60s cua Off-Delay den se tSt. 

Do nut dirdc an trong thdi gian ngiin nen luc do khoi B03 
(On-Delay) khdng hoat dong, dong thdi khoi B05 (rd-le xung) dang 
cd ngo Reset la Qi = ‘1’ nen rd-!e xung cung khong cho ra mtfc ‘ 1 ’ 
de dieu khien rd-le chot B04. 

- Khi an nut Ii 2 lan th'i lan dau giong nlid nguyen ly tren, 
lam Qi du’dc sang, luc do B05 (rd-le xung) co ngo Reset la Qi= ‘O’ 
nen khdng con tac dung Reset. Nhd do, lan an ]| thuf hai thi khoi 
B05 cd ngo ra len mtfc ‘1* de dieu khien Set cho khoi B04 (rd-le 
chot RS). Rd-le chot se didu khien khoi B01 ra mure *1’ la Qi sang 
thu’dng trtfe. 
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Chtfring 5 


Ung dung cua Logo trong chieu sang 


Khi an nut L trong hai giay thi khoi B03 (On-Delay) tiic 
dong se co ngd ra intfc T dieu khien Reset dong thcii ca hai khoi 
B02 (OIT-Delay) va B04 (rO-le chut) lam eho khoi B01 (cong OR) 
co ngo ra muTc 'O', den Oi tat. 


§5.2- CHIEU SANG ClfA HANG - SIEU THI - NHA HANG 

He thong chicu sang nay co the chiu ra lam 4 nhom nhif sau: 

Nhom 1: Chicu sang thifdng tri/c trong suot thcti gian lam 
viec trong ngay, tuy theo ngay trong tuan. 

Nhom 2: Chieu sang tang cuftng them vao budi toi. Khi 
khong lam viec nhom 2 v3n sang (thi du : cac den chieu sang ben 
ngoai, chieu sang bao ve...). 

Nhom 3: Chieu sang cac loi di chinh vao ban dem khi hct gib 
lam viec. 

Nhom 4: Den chieu sang cac bang chao, khau hieu khi co 
khach ra vao (th( du: “Kinh Chao Quy Khach” - “Hen Gap Lai" - 
“ThifOng Lo Binh An”...). 

1) Sd do 

1 1 : bo cam bien quang dien, trdi sang I| = ‘O’, trcti toi L = ‘ 1’ 

1 2 : nut an ON 

lj : nut an thuf den (Test) 

I 4 : bo cam bien quang dat d loi ra vao, khi co ngifdi di ngang 
qua thi L = * 1 ’ 

B03 : dong ho thfti gian thifc co ba chifdng trinh gom: 

■ Nog dieu khien mol Qi tit 7g den 22g trong cac ngay 
thi? hai den thtf sau hang tuan. 
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■ No:: dieu khien mcl Q| tCf 8g den OOg ngay thiT hay. 


■ N(«: dieu khien md Qi ttf 8g den 12g ngay chii nhat. 

B04: khoi thdi gian Off-Delay dung cho nut an thd K 
2) Nguyen ly 



B07 


B06 


B05 


Ql 

n 

x 


& 






B04 — 

>=1 


12 — 

& 


X 





Q2 


Bll 


BIO 


B09 


BOS 


Ql 




& 


tao<H >=i 

X ■ 


E2 

X 


& 


Q3 


B14 


B13 


B12 


30s 


_TL_ 

-TL 



1 

1 


B04 

x —I 

>=1 


12 — 
X “ 

& 



Q4 


Hinh 5.2 :Chieu sang cufa hang 


NhiJng khoang thdi gian (rung vdi cac thcJi gian cai dat trong 
3 chi/dng trinh Non N 0 j va N03 eua dong ho thdi gian thtfc thi ngo ra 
cua khoi B03 co inu’c *1’, qua khoi B02 cong OR cung co mdc ‘1’. 
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Chi/clng 5 


Lfng dung cua Logo Irong chicu sang 


Neu bat nut ON I 2 thi khdi B01 co ngo ra mdc *1* va nhom den Qi 
sang trong sudt thdi gian lam viec. 

Trong thdi gian lam vice tren, khi trdi toi thi bo cam bien 
quang dien I| co mu’c T nen khoi B07 edng AND cd ngo ra mdc 
‘ I qua khoi B06 cong OR va khoi B05 edng AND cung cd ngo ra 
mdc ' 1 ', nhdm den Ch sang tang cifdng van budi toi. 

1. 

Vao cac khoang thdi gian khdng lam viec va khi trdi toi 
nhdm Qi khdng sang nen ngo ra khoi Bn cong NOT cd mdc ‘1’, 
qua khoi BIO edng AND, khoi B09 edng OR, khoi BOH cong AND 
cd mu’c ‘ 1 ‘ nhdm den Q 3 sang cac den tren idi di chinh do phuc vu 
edng tac tuan tra, bao ve. 

Khi cd ngddi ra vao cong thi bp cam bien quang dien I 4 co 
mdc ‘ 1 ’ nen qua khoi B14 Oif-Dclay, khoi B13 edng OR va khoi 
BI 2 edng AND cd ngo ra mdc ‘ 1 ’ lam nhdm den Q 4 sang cac khau 
hieu chao muTng. Sau tht'Ji gian trd 30 giay thi nhdm den Q 4 td tat. 

Be kiem tra cac he thong chicu sang cd lam viec tot khdng, 
cd the nut an thd (Test) I 3 . Khi an I 3 thi khoi B04 cd ngo ra mdc ‘ 1 ‘ 
de dieu khien ca bon nhdm den deu sang. Sau thdi gian trl 30 giay 
cua Off-Delay cua B04 thi ca bon nhdm den deu tat. 
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CHlfOfNG 6 


Cng dung cua logo TRONG BOM CAP NLfCfC 

§ 6.1-DAI CUONG 

Trong san xuat cong nghiep, trong sinh hoat hay trong Imh 
vde chain sde cay trong trong nha kinh, co nhffng yeu cau n i dong 
bdm nddc vdi nhffng chffdng trinh khac nhau nhd; 

1. He thong b(tm nddc cung cap cho san xuat va sinh hoat. 

2. He thong bdm nddc thai cong nghiep. 

3. He thong bdni nude, phun sddng cho nha kinh, hoat dong 
theo gid trong ngay va ngay trong tuan. 

PLC Logo hoan loan cd the dap dug cac yeu cau td dong 
dieu khien tren rat ddn gian va it hao ton thiet bi dien hdn so vdi sd 
do dieu khien cd tiep diem dung khi cu dien tff. 

§ 6.2- HE THONG Tli DONG BOM NL'ClC CUNG CAP 
1) Yeu diu 

Trong cac xi nghiep cong nghiep hay cac khu nha d cao 
tang, thurdng dffdc thiet ke cd hd chda nddc phuc vu cho san xuat 
va sinh hoat. Dong cd bdm nddc vao hd chda theo nguyen tdc: 

- Khi mdc nddc trong hd giani xuong dddi mdc lhap thi dong 
cd dddc cap dien de bdm nude td gieng, hay tit he thong nddc thuy 
cue, vao hd chda. 

- Khi mdc nddc trong hd tang len den mdc cao ihi dong cd bi 
ngat dien va ngdng bdm. 



Chtfdng 6 


Ung dung cua Logo trong btfm cap nude 


- Dong cd bdm c6 the hoat dong d the" do td dong hay che 
do dieu khien bang tay. 

2) Sd do di£u khien 

-11: tiep diem bao mdc nddc cao, khi mdc cao thi I| = ‘0’ 

- It: tiep diem bao mdc nddc thap, khi mdc thap thi h = ‘0’ 

- Iy. cong-tae chon the do td ddng hay chay bang lay. Neu I3 
= 'O’ (hot) chay of the" do td dong, neu I? = ‘1’ (dong) chay <5 che d6 
bang tay. 

Khi mdc nddc xuong dddi mdc thap h = ‘O’, qua khoi B04 
cdng NOT co ngo ra =‘l\ Luc do 1| cung c6 mdc nddc thap non Ij 
=‘L lam khoi B03 ccing AND co ngo ra mdc ‘1’ se Set khoi B02 
lam rd-lc cho’t len mdc ‘L va qua cong OR ciia khoi B01 len mdc 
‘ L dieu khien dong cd bdm nddc. 

Khi mdc nddc len cao hdn mdc thap, Ldoi trang thai, nhdng 
khoi RS da dddc chdt va dong cd van con bdm nddc. 

Khi mdc nddc len khoi mdc cao thi h = 'O’, qua khoi B05 
edng NOT len mdc T se Reset khoi B02, dieu khien dong cd 
ngdng bdm. 

Muon bdm nddc d che do bang tay, dong I3 len mdc ‘1’ se 
qua khoi B01 ccing OR dieu khien trdc tiep dong cd bdm nddc. 


BO4 BO i B02 BO 1 



Qi 


Hinh 6.1 :Bdm cap nddc 
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§6.3- H$ THONG BOM Nl/Oc THAI CONG NGHIEP 

1) Yeu cau 

Trong cong nghiep, mot so” nha may, xi nghiep, trong nuVlc 
thai co rnang theo hoa chat doc hai nen khong trite tiep thai ra moi 
tru'C'fng mil phai cho vao mot ho chufa. San khi xu" ly cac loai hoa 
chat doc hai mdi difdc bdm nu’dc da xuf ly thai ra mdi trtfdng. 

Doi vdi he thong loai nay, khi mifc nifdc trong ho chu’a len 
den niufc cao thi dieu khien dong cd bom nifdc phai thai di, khi mifc 
nifdc xuong mdc thap thi dieu khien dong cO ngufng bdm. 

2) Sd do di£u khi£n 

-1 1 : tiep diem bao mifc nifdc cao, khi mifc cao thi I| = 'O’. 

- h: tiep diem bao mifc nurdc thap, khi mifc thap thi li = O'. 

- Ip cong tac chon che dp ttf dong hay chay bang tay. 

- Neu 1, = ‘O’ chay che dp tif dong, neu W = ‘1’ chav 0 che 
dp bang tay. 

Trong tnach nay chi can doi cheo hai tiep diem I| va I 2 thi 
he thong se hoat dong theo nguyen ly ngifdc lai vdi he thong tit 
dong bdm nifdc vao ho cling cap cho sinh hoat va san xuat. 

BO4 303 B02 B01 



Hinh 6.2: Bdm nude thai 
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Cng dung cua Logo trong bdm cap nutfc 


§ 6.4- HE THONG BOM NLfOfC PHUN SLfdNG NHA KINH 

1) Yeu cfiu 

Mot so loai cay trong co yeu cau difdc ttrdi ntfdc moi ngay 
hai lan vao budi sang va budi tdi, moi lan tudi trong thdi gian la 5 
phut. 

Mot so" loai cay khac co yeu cau tifdi nude each ngay, hai ngay 
ttfdi mot lan vao budi tdi, thdi gian tufdi la 5 phut. 

2) Sd do dieu khien 


MO:SlI 

07:00 

07:05 

MO-SU 

19:00 



19:05 



Hinh 6.3 : Bdm nefdc phun sddng nha kinh 


- Ip. Cong tac chon che do tir dong theo thdi gian hay chon 
che do dieu khien bang tay.Ii = ‘0’d che do tu 1 dong. 

- I 2 : Tiep diem cua bp cam bien quang dien, khi trdi sang I 2 
= ‘O', khi trdi toi E = ‘1’. 
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Dong cd bdm mfdc Qi dude dieu kbien bdi hai khoi: B02 
dong hd thdi gian thtfc va B01 cong OR. Hai cong-tac thdi gian 
dtfdc dung la Noi chon cac ngay tir thif hai (Mo) den chu nhat (Su) 
vdi thdi diem md la 7 gid sang va tat la 7 gid 5 phut, N 02 chon cac 
ngay tif ihuT hai den chu nhat vdi thdi diem md la 19 gid va tat la 19 
gid 5 phut. Neu I| dong, dong cd bdm nude d che do bang tay. 

Dong cd bdm ntfdc Q 2 dude dieu khien bdi rd-le chdl RS 
(khoi B03), ngd Set dieu khien bdi khdi B04 la rd-le xung va ngd 
Reset dieu khien bdi khdi B05 la rd-le thdi gian ON-Delay vdi thdi 
gian trd la 5 phut. 

Giai thich nguyen ly hoat dong cua Q 2 : 

- Khi ngay thuf nhat trefi bat dau tdi thi I 2 = ' T didu khien rd- 
le xung cho ra mdc ‘ 1 1 vao ngd Set cua rd-le chot va dong cd Q 2 bat 
dau bdm nude. Luc do, khoi B05 ciing bat dau tinh thdi gian tie va sau 
5 phut thi ngd ra = T, diia vao ngd Reset lam dong cd Q 2 nguTng 
bdm. Khi trefi sang vao ngay thi? hai thi 1 2 = ‘O’, nhifng rd-le xung 
van co ngd ra =‘1\ Tuy nhien, do da cd lenh Reset cho nen rd-lc 
chot vfin dang cho ra mdc ‘O’. 

- Khi ngay thd hai trdi tdi thi I 2 lai cd mdc ‘ 1* va lan nay chi 
lam ngd ra cua rd-le xung xuong mure ‘O’ nen cung khdng dieu 
khien dtfdc rd-le chot va dong cd Q 2 cung khdng bdm nude. 

- Khi ngay thu’ ba trdi tdi thi I 2 co mdc ‘1’, bay gid rd-le 
xung se cho ra mufc ‘1’ vao ngd Set cua rd-le chot, dong cd Q 2 bat 
dau bdm ntfdc. Tudng ttf, sau 5 phut cua khoi B05 thi dong cd cung 
ngtfng bdm, vi cd mtfc * 1 ’ vao ngd Reset. 

Nhtf vay, hai ngay dong cd Q 2 mdi dUdc dieu khien bdm 
ntfdc mot lan. 
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CHL/ONG 7 


LfNG DVNG CUA LOGO 
TRONG T \J DQNG DONG MCf Cl/A 

§7.1-DAI Cl/dNG 

Trong cac xi nghiep cong nghiep, cac nha hang-khach san cat) 
cap. hay trong cac hoat dong phuc vu cho ddi song, cho sinh boat 
khac, ngifdi ta can mot he thong cuTa tif dong met khi cd ngifdi (hay 
xe) vao ra va tif dong dong lai khi ngifdi hay xe da qua khdi eda. 

Ddi vdi cac he thong dong md eda tif dong nhif da neu Iren, 
thifdng dtfdc thiet ke cd hai bo cam bien loai thu phat hdng ngoai 
dufdc dat d ben ngoai va ben trong eda. Khi cd ngurdi, hay xe, den 
trUdc eda thi lia hong ngoai tur bo phat se phan chicu vc bo thu va 
cho ra tin hieu dieu khien dong hay md eda. 

Thong thudng, ngifdi ta dat tiep diem hanh trinh de gidi han 
chu trinh md hay dong eda. Khi md heft eda thi tiep diem hanh trinh 
se tac dcing ngat mach, khi dong het eda tiep diem hanh trinh eung 
se tac dong de ngat mach. 

Trong chifdng nay se gidi thieu hai he thong dieu khien thong 
dung la: 

- He thong td dong dong md eda cong nghiep hay trong nha 
hang khach san. 

- He thong td dong dong md eda cho cac bai xe. 

§ 7.2- TlJ DQNG DONG Md Cl/A CONG NGHIEP 
1) Sd do dieu khien co ti£p diem 

Si: Tiep diem gidi han khi md eda. 
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Sj: Tiep diem gidi han khi dong cfta. 

Pi - P 2 : Cam bien tia hong ngoai d trong va d ngoai cufa. 

Sd do diTdc vc d trang thai cufa dang dong, nen cdng tac gidi 
han S 2 bi tac dong lam hd mach. 



K1 K 2 R RT 


Md Dong Trung gian Thdi gian tra 

Hinh 7.1 : Bieu khien dong md ciTfa tif dong 


Khi cd ngudi den tnfdc cfra thi bp cam bien Pi hay P 2 se 
dong nen R trung gian se cd dien, dong tiep diem Rj duy tri, dong 
tiep diem R| de cap dien cho cuon Ki, hd tiep diem thifdng ddng R 2 • 
de khoa cheo Ki, dong thdi ddng tiep diem R 4 nam chd cap ngudn 
cho rd-le thdi gian R T . 

Khi cuon Ki cd dien, se dieu khien dong cd md cufa. Khi cda 
da md het thi cdng tac Sn bi tac dong lam hd mach cap ngudn cho 
Ki, dong cd tu 1 dong nguTng. Luc do, cdng tac thifdng hd S 12 ddng la 1 
chd cap ngudn cho rd-le thdi gian Ry. 

Khi con ngildi di qua ciira thi cac tiep diem thudng ddng P r 
P 2 van bj tac dong lam hd mach nen Ry van chifa cd dien. Khi het 
ngudi qua cufa thi cac tiep diem P 1 -P 2 tren Ry se dong lai lam Ry cd 
dien va sau thdi gian tre loai On-Delay, tiep diem Ry thudng ddng 
se hd ra lam R trung gian mat dien. Luc do, tiep diem Ri hd nen Ki 
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Chtfdng 7 
cii'a 


ling dung ciia Logo trong dong md 


mat dien, R 2 dong lai nen Ki co dien (vi vao hie do tufa da md non 
Si da dong lai). Cuon K 2 se dieu khien dong cd dong cii’a. 

Khi cii’a da dong het thi tiep diem S 2 bi tac dong hd mach 
nen cuon K 2 mat dien dieu khien dong cd ngii’ng. 

2) Sd do dieu khien dung Logo 

- II - I2‘. bo cam hien dung lia hong ngoai. 

- 13: tiep diem gidj han khi md cufa het 13 = '()'. 

-14: tiep diem gidi han khi dong het cii’a 14 = ‘O’. 

Khi cd ngUfti den gan cufa, bo cam hien II hay 12 cd mtfc 
'O’ va sau thdi gian trc cua khoi Off-Delay (B03) se cd mu’c ‘O’, 
qua khoi NOT (B06) len mdc ‘1’ se dieu khien Q2 cap dien cho 
dong cd dong cufa. Khi cufa dong het gidi han thi 14 = *0’ nen Q2 = 
‘0* dieu khien dong cd ngifng. 

Hai khoi NOT (B02 va B07) cd tac dung khoa cheo. 
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§ 7.3- Tl/ DONG DONG M# Cl/A CHO CAC BAI XE 

1) Yeu cau 

Neu trong bai chifa day xe, khi c 6 xc den th'i tif dong md cifa 
ngd vao cho xe vao, bo dem se dem lung so lifting xe trong bai len. 

San khi xe qua ci'fa, sau 1 giay cifa se tif dong dong lai. 

Neu trong bai da day xe se ed den bao hieu va khong md 

cifa. 

Khi co xe ra thi tit dong md cifa ngo ra cho xe ra va bo dem 
se dem giam so lifqng xe trong bai xudng. Sau khi xc qua cifa, sau 1 
giay ciVa se tif dong dong lai. 

Khi cd hai xe den cung luc d eda ngd vao va ngo ra thi se ifu 
ticn cho xe ngd ra. Sau khi xe da ra xong, dong eda ngd ra mdi cho 
xe vao de bq dem khong bi dem sai. 

2) Scf do dieu khien dung Logo (Hinh 7.3) 

11 : bq cam bien quang d ngd vao, khi cd xe vao I| = T. 

Ic bq cam bien quang d ngd ra, khi cd xe ra I 2 = ‘ 1 ’ 

Qi: dong cd md cifa cho xc vao. 

Q 2 : dong cd md cifa cho xe ra. 

Qv den bao hieu, khi dii 100 xe trong bai thi Q-» = ‘ 1'. 

Khi cd xe den ngo vao, L = ‘ 1 neu xe chifa day bai thi Qi = 
‘O' va neu khong cd xe ra thi Q 2 = ‘O’. Luc do, B02 = ‘1’ se di£u 
khien md eda Q* va dong lai khi xc qua sau thdi gian tre Off-Delay 
(B01). 

Khi cd xe ra den ngo ra, L = ‘ 1’ va neu khong cd xe vao thi 
Qi = ‘O’. Luc do, B06 = ‘1’ se dieu khien md eda Q 2 va dong lai khi 
xe qua sau cd thdi gian tre Off-Delay (B05). 
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ChUOng 7 
cura 


Lfng dung cua Logo Irong dong md 


Khi co xe vao Ii=’ 1’ va md cda Qi, bo dem BOB sc dem len. 
Khi co xe ra va md cda Q 2 thi bo dem BOB se dem xuong. Khi day 
xe (100 xe) thl Q 3 = *1’ va se khoa khoi B02 khong cho md cfra Q|. 

De tranh dem so" lifting xe sai, m6i thcfi diem chi md mot cufa 
de bo dem chi dem len hay dem xudng. 



X i_| 

Hinh 7.3 : Dong md cufa tit dong dung Logo 
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CHl/dNG 8 

CfNG DUNG CUA LOGO TRONG 

TU dqng dieu khien dqng CO 

§8.1-DAI CL'dNG 

Trong linh vi/c irang bi dien cho cac may cong nghe hay cac 
may cong cu hoac phu trd cho sin xuat, cac nguyen lac tif dong 
dieu khic’n thiTdng gap nhiT: 

Dieu khien nhieu dong cd chay tuan Id hay ddng tuan td 

Bong cd khdi dong kieu sao - tarn giac de gidi han dong 

Dong cd dau kieu lam giac - sao kep de doi toe do 

Dieu khien td dong may nen khf 

Dieu khien td dong he thong lanh cong nghiep... 

Vdi bo PLC Logo, viec thifc hicn cac nguyen tac td dong 
dieu khien tren se trd nen rat dOn gian. 

Trong chddng nay sc gidi thieu cac mach dieu khien dong 
cd chay tuan td va ddng tuan td theo nhieu kieu khac nhau. 

§ 8.2- DIEU KHlfiN DQNG CCf CHAY TUAN TO 
1) Scf co tiep diem 

- /, = OFF (tiep diem thddng dong) 

- /, = R m (tiep diem thddng dong) 

- / 4 = R ni (tiep diem thddng dong) 
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Chitting 8 ling dung cfia Logo Lrong dicu khicn dong c <1 

1 > — ON (tiep diem thifcJng hel) 

- T1 - Ry (rd-le thili gian On - delay) 



Hmh 8.1: So do tiep diem 

2) Sd d6 dieu khien dung Logo 

1 1 : nut OFF nhuYig binh thift'lng hd 
L: nut ON 

h: R rh i nhifng binh thtfilng hcf 
[ 4 : R 1 ha nhuYig binh Hutting hit 
- Q,,Q,:K,,K> 
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Chi/ilng 8 


Ung dung cua Logo irong dieu khicn dong cd 


Vdi PLC Logo, co the dung chifc nang rd-le chot (hi much 
dieu khicn sc ddn gian hi.tn. 

Khi L = ‘1\ rd-le chot RS (BOl)ra = '!’ dieu khicn Qi chay. 
Sau thiti gian tie 5 s cua B04, rci-le chot (B03) dude dicu khicn ra 
bang ‘I' vii Q; chay. 

Khi If hay L len T, se Reset ca hai khoi B01, B03 lam Qi, Qi 

ngitng. 


Khi 1 4 len * 1' thi chi cd B03 hi Reset va chi cd Qi ngifng. 


§8.3- DIED KHFEN DONG Cd NGUfNG TUAN TlJ 
1) Si/ do eo tiep diem 



Hinh 8.4 : Sit do tiep diem 

- /, = OFF (tiep diem thuttng dong) 

- /, = R ni (tiep diem thifitng dong) 

- / 4 = R IIi2 (tiep diem thifitng dong) 
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- h - ON (tiep diem thifdng hot) 

- T1 = R-r {rd-le thdi gian Off - delay) 

2) Sd do dieu khien dung Logo 

Giong nhU sd do tren, chi' thay khoi On-Delay BQ4 hang khoi Off- 

Delay. 

3) So do dung rd-le chot 



Hinh 8.5 : Sd do tren Logo 


Khi Q| chay se dieu khien Q? chay ngay. KJii Qi nguhg thi sau 
ihdi gian tie cua rd-le On-Delay thi Qi ngUhg. NhU vay, trong sit do dung 
rd-le chot, khoi Off-Delay da dude thay bang khoi On-Dclay (B05). 

§8.5- DlfcU KHIKN DONG CO CHAY VA NGlfNG TUAN Tlf 
1) Dong cdMI chay trifdc va ngifrig trddc M2 
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Lap irinh vdi PLC Logo - Easy va S7-2Q0 


Nguyen Tan Phiftfc 


11 : nui OFF (thufrng heJ) 

L: nut ON (thuTcIng hfl) 

I 3 : rO-Ie nhiet Rrhi (thuflng hei) 

I4: ixt-le nhiet Rrh: (thifflng hit) 

B06: rcf-le th<li gian OFF-Delay 
B07: rd-le thfli gian ON-Delay 
2) Dong ccf Ml chay truffle va nguYig sau M2 



Hrnh 8 . 8 : So do dieu khien co tiep diem 
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Chddng 8 


Ung dung cua Logo irong dieu khien dong cd 



BO 1 : rd-le thfli gian OFF-Delay 
B09: rd-le thdi gian ON-De!ay 


Trong chifdng nay, chting toi \in gidi thieu them mot so 
chUdng trinh td dong dieu khien dung PLC Logo, vdi cac yeu cau 
cu the, de ban doc tu" thict ke* mach dieu khien. 

§8.6- TlJ DQNG DIEU KHIEN MAY NEN KHI CONG 
NGHIEP 

1) Trangbidi6n 

Mi: dong cdbdm nifdc giai nhiet 
M 2 : dong cd bdm dau bdi trdn 
M*: dong cd may nen khi 
Pi: tiep diem ap suat nude giai nhiet 
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Lap trinh vdi PLC Logo - Easy va S7-200 


Nguyen Tan PhiAie 


P 2 : tiep diem ap suat dau boi trdn 

Pi: tiep diem ap suat khi trong b'rnh chufa 

Y: van dien tir de nap khi vao binh chtfa. 

2) Yeu cau cong nghe 

May co the chay d hai che' do: tif dong va bang tay. 

a) Che do tu dong', khi an nut ON thi Mi chay de bdm niTdc 
giai nhiet. Khi du ap suat nude giai nhiet va sau 5 giay thi Mi tu 1 
dong chtiy de bdm dau boi trdn. Khi du ap suat dau boi trdn va sau 
8 giay thi Mi ttf dong chay de nen khi cl the do khdng tai. Bdng cd 
Mi chay khdng tai 3 giay va neu ap suat khi trong binh chifa dat 
mud gidi han thi van dien tti Y co dien de md van nap khi vao binh 
chufa, Mi chay d che do cd tai. 

Khi qua ap suat khi trong binh chufa. Mi trd lai che do khdng 
tai. Neu thieu ap suat dau boi trdn, Mi td dong ngitng. Neu thieu ap 
suat nude giai nhiet, M 2 va M.i ngCfng. 

h) O che do bdng lay : neu qua ap suat khi trong binh keo dai 
hdn 30 giay thi ca ba dong cd ddu ngCfng. Muon hoat dong lai phai 
an nut ON. Muon ngufng thi phai an nut OFF. 


§8.7- TV DQNG DIEU KH1EN DONG CO BANG TAI 

1) Trangbidien 

M|: dong cd san xuat chinh 

M 2 : dong cd keo bang tai difa nguyen lieu vao may 
Mi: dong cd cung cap nguyen lieu tren bang tai. 

2) Yeu cau cong nghe 
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Chitting 8 


Lfng dung cua Logo irong dieu khicn dong cd 


- Khi an ON: Mi chay triTdc khdng tai, sau 5 giay M 2 chay 
de chuan bi difa nguyen lieu vao may, sau 3 giay Mi chay de cap 
nguyen lieu len bang tai. Luc do. M| hoat dong co tai de san xuat. 

- Khi an OFF: Mi ngifng triidc, sau 2 giay M; ngtfng va sau 4 
giay Mi ngifng. 

- Khi Mi qua tai: M|, M 2 , Mi ngifng ttfc thcli. 

- Khi M> qua tai: M 2 , Mi ngifng ttfc thcli va Mi ngifng sau 4 

giay. 

- Khi Mi qua tai: Mi ngifng ttfc thcli, sau 2 giay M 2 ngifng va 
sau 4 giay M] ngifng (giong nhtf an nut OFF). 


§8.8- TlJ DONG DIEU KHIEN THANG MAY CONG NGH1EP 
1) Trangbidien 

- M: dong cd chinh cd the quay hai chieu de nang va ha 

hang. 

- Thang may 3 tang, moi tang ed ba nut goi thung hang va 
nut dieu khien thimg hang den tang khac. 

- Moi tang cd he thong cam bien quang dien de dieu khicn 
dtfng khi thung hang den tang do. 

- Moi tiing va thung hang deu cd cdng-tac an toan ci’fa dci 
dam bao cfta da dong thi thang may mdi hoat dong. 

2) Yeu cau cong nghe 

- Thang may chi cd the van hanh khi da cd tin hieu cho phep 
vi de dam bao an loan. 

- Dong cd quay thuan khi cd tin hieu di len, quay ngtfdc khi cd 
tin hieu di xuong. Dong cd ngifng khi cd tin hieu hoan thanh lenh. 
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Nguyen Tan Phiftifc 


- Day la mot mach dieu khien kha phtfc tap, can hoc qua 
(rang hi dien co tiep diem va trang bj dien khong Tiep diem* 


7( 


CHl/dNG 9 

CAC CHlfC NANG SF MCfl TRONG LOGO 


§9.1- DAI CLfCfNG 

PLC Logo sau khi difde san xuat, ap dung trong thifc te cdng 
nghiep da dat hicu qua san xuat nhd cac tinh nang ifu viet cua no. 

Tai Viet Nam, nhieu cd sd san xuat, xi nghiep ldn nhd, 
trtfdng hoc, cdng sd... da sd dung thanh cdng Logo vdi nhieu dug 
dung nhiT: 

- Dieu khien chieu sang cac loai 

- Dieu khien bdm cap thoat m/dc, bdm nufdc nha kinh 

- Dieu khien dong cd. bang tai 

- Dieu khien tut dong dong md eda, bai xe 

- Dieu khien may nen khi, may lanh cdng nghiep 

- Dieu khien may nang hang 

- Dieu khien bao gid, reo chudng tif dong 

Cac loai PLC Logo ddi mdi lai du'dc tich hdp them nhieu 
tinh nang nidi tien ldi va phong phu hdn rat nhieu so vdi trude. 

Cac chdc nang dac biet mdi trong Logo bao gdm: 

1 - Rd-le thdi gian On-Off Delay 

2- Rd-le thdi gian On-Off Delay ngau nhien 

3- Rd-le thdi gian Off-Delay co tin hieu bao 

4- Mach tao xung ddn on dung mdc cao d ngd vao 
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5- Mach tao xung detn on dung canh len cua xung d ngd 
vao 

6 - Mach tao xung vuong khong dong bo 

7- Role xung kich thco do rpng xung 

8 - Cong-tac thdi gian theo ngay thang 

9- Bo dem giO van hanh may 

10 - Bp dicu khien theo tan so xung 
1 l-Ngo ra ao M r Mx 

Trong chifdng nay se gidi thieu each sil dung cac chdc nang 
dac biet (SF) mdi dddc gidi thieu tren. 


§9.2- RO-LE THdl GIAN ON-OFF DELAY 


Chdc nang nay nam trong menu SF. 


Trg- 

Par— 



Trg 




Q _L 


M 

Til 


\ -f 

TL 


Par : 

TH : 00: 00 S 
TL : 00: 00 S 


Hinh 9.1 : Ky hicu va gian del thdi gian On-Off Delay 


- Trg: (Trigger) la ngd dicu khien. Khi Trg len ‘ I' thi sau 
thdi gian tre On-delay, ngd ra Q len ‘1’. Khi Trg xuong ‘O' thi sau 
thdi gian tre Off-delay, ngd ra Q xuong ‘O'. 

- Par: (Parameter) vao Par dc chinh thdi gian On-delay va 
Off-delay: 
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Chilling 10 


Cac chtfc nang SF mdi irong Logo 


. TH la thili gian tre On-delay, tuT khi ngd Trg len mu’c ‘1’, 
sau thili gian TH, ngd ra Q len mtfc “ I ’ 

. TL la thili gian tre Off-delay, ttf khi ngd Trg xuong mtfc 
‘O', sau thili gian trd TL ngd ra Q xuong mtfc ‘O’. 

Vdi chtfc nang On-Off delay, viec dieu khien cac dong cO 
chay tuan ttf va dtfng luan ttf se rat diin gian. 


§9.3- Rd-LE THdl GIAN ON-OFF DELAY NGAU NHIEN 

Chtfc nang nay nam trong menu SF. 

Ky hicu cua ril-lc thili gian On-Off delay nhtf trong hinh 

10.2 

Par : 

TH : 00: 00 S 

- Q 

TL : 00: 00 S 

Hinh 9.2 : Rcf-le On-Off delay ngau nhien 


En- J~ i 

Par —I L 


TifOng tit rit-le thili gian On-Off delay nhrfng thay doi ngd 
Trg hang ngd En (Enable: cho phep). 

Vao rnuc Par de chon thili gian TH (cho On-delay) va TL 
(cho Off-delay), nhtfng khi hoat dong thi thili gian se la ngau nhien. 
Thili gian On-delay se ttf0 giay den TH, thili gian Off-delay se tirO 
giay den TL. 


§9.4- RO-LE THdl GIAN OFF-DELAY CO TIN HIEU BAO 
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Nguyen Tan PhUrk 


Trg 
T _ 


Hinh 9.3 : Rcl-le thifi gian Off-delay cd tin hieu bao 

Ky hieu va gian do thifi gian cua rit-le Off-delay cd tin hieu 
bao trong hinh 9.3, lifting tif nhi/ rd-le Off-delay nhifng khdng cd 
ngo reset. 

Khi ngo Trg= T thi ngd ra Q= k l \ Khi ngo Trg xudng *0* 
thi ngo ra Q sau thifi gian tre sc xudng ‘O', nhifng tnfdc khi het thifi 
gian tre T thi ngd ra se cd mot xung am xudng, trong mol thtli gian 
ngan, rdi len cao lai va sau khi dung thtli gian tre T, ngd ra Q mdi 
xudng ‘O' on dinh. Thtli gian xung am ti le theo thtli gian T. 

Xung am d ngd ra tnfdc khi kef thtic thifi gian tre cd tac 
dung tihuf tin hieu bao hay dung de thife hien mot lenh dieu khien 
chuan hi tnfdc. 



Trg.J L 


Q 


Q 




xung am 


§9.5- TAO XUNG DdN ON DUNG MtfC CAO Cf NGO VAO 

Chifc nang nay nam trong menu SF. 


Trg - 

r~i 


Trg J 

T — 

J i_ 

Q 

Q . 

4- 


Hinh 9.4 : Ky hieu, gian do thifi gian mach tao xung dtln on 


- Trg: ngd dieu khien, khi Trg=‘ 1' thi ngd ra Q hat dau len 
‘1’ de cho ra xung. Sau thifi gian chinh dinh T, ngd ra Q ttf xudng 
mtfc 'O'. 
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Chtfdng 10 


Cac chu’c nang SF mdi Irong Logo 


Neu ngo Trg xuong ‘0’ Irong khi con Ihtti gian ire T thi ngo 
ra Q cung xuong 'O’ tufc thdi. 

- T: (Time) de chon do rong cua xung ddn on. 

Chufc nang nay thtfdng dtfdc dung trong cac day chuyen sail 
xuat, che bien lifting thu’c, thi/c pham, rddu bia, node ngot... 


§9.6- MACH TAO XUNG DON ON DUNG CANH LEN CUA 
XUNG NGO VAO 

Mach tao xung ddn on dung nitfc cao hinh 9.4 chi cho ra 
xung khi ngo vao Trg con <3 mite cao T. Neu ngo vao Trg xuong 
nitfc ‘O' thi ttfc thdi cham dtft xung ra. 

Doi vdi mach tao xung ddn on dung canh len cua xung kich 
ngo vao, chi can xung kich co thdi gian rat ngan dat vao ngo Trg, 
sau do ngo vao Trg xuong mite ‘O’, ngo ra van cho ra xung chuan 
ddn on dung thdi gian T dinh trifdc. 


Trg- 

T- 


^ \ 
_TL 


k-Q 



Hinh 9.5 : Ky hieu va gian do thdi gian rd-le ddn on dung canh len 


Hinh 9.5 cho thay xung ngo vao co thdi gian dai hay ngan 
van khdng anh htfdng den thdi gian tao xung ra T. 
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Lap trinh vdi PLC Logo - Easy va S7-200 
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§9.7- MACH TAO XUNG VUONG KHONG DONG BO 
(Asynchronous Pulse) 

Mach nay con c6 the gpi hang ten khac de hieu hdn la 
“Mach tao xung vuong khong doi xiJng". 

Trong chuVfng 4 co gidi thieu chufc nang “Mach tao xung 
dong ho Day la much tao xung vuong doi xtfng vdi thdi gian ngd 
ra Q d muTc cao ‘ 1 ’ la T va thdi gian ngd ra Q d in he thap L 0‘ la T. 

Mach tao xung vuong khong dong bo cho phep tao ra cac 
xung vuong khong doi xdng vdi thdi gian ngd ra Q d mure cao TH 
va thdi gian ngd ra Q d mu'c thap TL khac nhau. 


En— 



En 




! 

Inv ♦ 

1 

Inv— 

Pa^- 

jurur 

Q 

q _h_n nr 

1 ; i 

7 

lrtri n i 

TL TH 




f \ 

TH TL 


Hinh 9.6 : Ky hieu va gian do thdi gian much tao xung vuong khong 

dong bp 


- En: (Enable) cho phep : khi ngd En=‘l’ thi mach tao xung 
vuong d ngd ra, En= L 0’ thi ngd ra hot xung vuong, Q=‘()' 

- Inv: (Inverse: dao n glide) khi Inv = ‘0‘, xung ra cd mufc cao 
vdi thdi gian TH, mu’c thap vdi thdi gian TL. Khi Inv = ‘ 1\ xung ra 
hi dao ngu’dc vdi thdi gian mute cao la TL, thdi gian muTc thap la 
TH. 

- Par: (Parameter) vao de chon khoang thdi gian TH va TL. 
Ddn vi thdi gian cd the chon la giay, phut hay gid. Ca hai thong so 
TH va TL thifdng cd cung ddn vi thdi gian. 
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Chtfdng 10 


Cac chtfc nang SF nu'Ji trong Logo 


§9.8- RCf-LE xeng diee khien THEO DO RQNG xung 

Rode nay con goi la rd-le co hai chtfc nang: chtfc nang tao 
xung chuan kicu dcln on va chtfc nang r<Me xung loai thong ihtfdng. 


RcMe xung loai thong thuftng, dtftlc gidi thieu trong chiTclng 
4 la loai rd-le dicu khien doi trang thai ngd ra bang canh len cua 
xung kich du'a vac') ngo Trg. 

Rd-le xung dicu khien then do rong xung cf ngo vao co ky 
hieu va gian do thdi gian nhtf sau: 


Trg 
PapJ 




M3 


Trg —r i_. ._i i__r 

4—4 4—4 

, t TLi 

q..j .i_.r. — .i 


Hinh 9.7 : Rd-le xung dicu khien theo do rung xung 


Neu ngd vao Trg nhan xung kich cd thdi gian ngan hcln TL 
thi ngo ra Q chi cd mure ‘1’ ufng vdi do rong xung la TH. Day la 
chtfc nang tao xung chuan kieu dcin on. 

Neu ngd vao Trg nhan xung kich cd thdi gian dai hdn TL thi 
ngd ra Q se giff ludn trang thai ‘1’. Day la chtfc nang cua rcf-Ie 
xung loai thong thiTcJng. 

Khi ngd ra Q d mite 4 1’, neu ngd vao Trg lai nhan xung kich 
len mure 4 1’, thi ngd ra Q xuong mtfc khdng ttfc thdi, 
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§9.9- CONG-TAC THCfl GIAN THEO NGAY THANG 

(Twelve-month time switch = cong-tiic thdi gian 12 thang) 

Khi chon chtfc nang nay, dtfa con trd den vi tri NO, an OK 
thi se co man hinh hien thi cho phep cai dat cac thong so" nhtf hinh 

9.8. 


Chon ngay thang: MM : DD 

Hai so"dau tien ben trai de chon thang (tifOl den 12). 
Hai so sau hai dau chain de chon ngay (tif 01 den 31). 


B01 


+ : cho hi£n 

MM 


B01 : NO + . 

^ l^khflng cho hien thj 

DD 

-Q 

= MM : DD 

—► thang : ngay 



ON : 00 : 00 - 

gid : phut ON 


OFF : 00: 00 - 

—f gift • phut OFF 


Hinh 9.8 : Cong-tdc thdi gian theo ngay thang trong nam 


Trong cac PLC Logo co dong ho (co chuf C trong model) nhtf 
24RC - 230RC - 24RCL - 230RCL.... Khi b) mat dien, dong ho ben 
trong Logo van chay nhd nguon dtf tri?. Thdi gian dung nguon dtf 
trff phu thuoc vao nhiet do moi trtfdng. Cl nhiet do 25°C thi nguon 
dtf trff dung dtfdc trong 80 gid. 


§9.10- BO DEM GlCf V^N HANH MAY (Operating Hours 
Counter) 

Trong cong nghiep, mot so thiet bj cong nghe hay phu trd 
can co bo dem gid van hanh de an dinh so ltfdng san pham, danh 
gia cac thong so cac chi tieu ky thuat trong san xuat... 
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Chudng 10 


Cac chtfc nftng SF mdi trong Logo 


Thi du: .may nen khi co dong ho dem so gid chay cd tai va 
so gid chay khong lai, de xac dinh mtfc do tieu thu khi nen trong 
san xuat trong tifng khoang thdi gian... 


.tram bdm nifdc thai, hay bdm nifdfc cap, co dong ho 
dem so" gitf dong cd bdm hoat dong de xac dinh Itfdng ntfdc s it 
dung. 


R 

fin 

Ral 

Par.. 



En .j 

R .. 

Ra\_. . 


Q 


x ^ . 

—-7 R=T , Q ve 'O' 

Ral=T, Q va OT vl O' 


>, 


MN = MI 


I 

4 - 




--. 1 . -! 
i l 


- > 


OT ! 




Q -J 


..>. 


Hinh 9.9 : Bo dem gid van hanh cua he thong 


- R: (Reset) ngo R = 0, mach se dem thdi gian van hanh (neu 
Rat=0); ngo R = 1, se reset ngo ra Q ve ‘0‘ 

- En: (Enable: cho phep) khi ngo En = ‘1’ thi mach bat dau 
dem gicf van hanh. 

- Ral: (Reset all) ngo reset tat ca ve ‘0’ (Q=‘0’ va OT=‘0’) 

■ Ral= ‘O’: mach thifc hien dem thcfi gian van hanh 
(neu ngo R= ‘0’) 

■ Ral= ‘ 1’: mach khong thifc hien dem thfri gian va se 
reset ngo ra Q ve ‘0’ va thcfi gian van hanh da dem 
diftfc OT ve ‘O’. 


79 










Lap irinh vdi PLC Loro - Easy va S7-200 


Nguyen Tan Phifdc 


(OT: (Operating Time) theti gian van hanh da dem dude) 

- Par (Parameter): chon gidi han thdi gian van hanh MI. 

MI co gia tr| tif 0000 den 9999 gift. 

Khi bat dau van hanh (En = *]’), bp dem se dem thdi gian 
van hanh va cho ra gia tri OT. 

Thdi gian van hanh con lai se la: 

MN = MI - OT 

Thi du: Chinh thdi gian van hanh la MI = 8 gift, sau khi van 
hanh diftlc 2 gid thi OT = 2 gid. 

Suy ra, thdi gian van hanh con lai la: 

MN = MI - OT = 5 - 2 = 3 gid. 

Khi OT eang tang thi MN eang giam. 


§9.11- BO DEM TAN SO XUNG RICH (Trigger) 

Trong lTnh vifc dieu khien td dong edng nghiep, nhieu tin 
hieu dddc ma hoa bang each thay doi tan so xung kich de phan biet 
loai tin hieu dieu khien. 

Thi du: Anh sang hong ngoai trong cac bp thu phat quang 
dien dude ma hoa bang cac xung vudng co tan so khac nhau. Bp 
cam bien tia hong ngoai se cd mach giai ma de nhan dung tin hieu 
dieu khien nhd mach dem tan so xung kich. 
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Chifdng 10 


Cac chufc nang SF mdi irong Logo 


G-T 

4- 

. | . 

+ • 

: 

! 

FHF, "' 

r. i 1 r in:' j in g n s 

III.. 1 ! i.. ; 

■" ’ ! } |— | 

”1 1 


f=4 f=8 


r=4 

f=2 

1 

Q- 

SW'N 61k 

f ■ ■ . 

1 

SWsl/= 3Hz 

; 


FRE_ 





Par 

J~L 

-Q 



Hinh 9.10: Ky hieu va gian do thcli gian much deni tan so xung kich 

- FRE: (Frequency) nhan xung kfch 0 ngo vao do deni 

■ Ngo vao In va 1 12 cho bo dem toe do eao (tdi da 1 
KH/) 

■ Nhtfng ngo con lai cho cac bo dem toe do thap. 

- PAR: (Parameter) chon cac thong so ngt/dng cao, n girting 
thap va chon khoang thdi gian dem: 

■ SWt (Switch-on Threshold): chon tan so ngirtlng cao 
(tu- 0000 den 9999) 

■ SWi (Switch-off Threshold) : chon tan so ngirtlng 
thap (tu 1 0000 den 9999) 

■ G_T : chon thdi gian do xung vao (tif 00,05 giay den 
99,95 giay) 

■ + : gia tri cac thong so cd the thay doi trong khi van 
hanh. 

■ - : gia tri cac thong so khong the thay doi trong khi 
van hanh 111 a chi cd the thay doi khi lap trinh. 
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Nguyen Tan Phtldc 


Bo dem tan so xung kich do tin hieu xung vao ngo FRE. Cac 
xung ctifdc do trong khoang thrfi gian G_T. Neu cac gia tri do nay 
ldn hdn gia tri ngtfdng tren SWt va gia tri ngitdng ditch SWi thi 
ngo ra Q len mu'c ‘1’. Ngo ra Q se ve mtfe ‘0* khi tan so xung vao 
FRE co gia tri nho hdn gia tri ngitdng ditch SWi. 

Thi du: Chon SWt=6Hz, SWi=3Hz. trong thdi gian do la 
G_T=ls. 

Neu: FRE= 4Hz => Q= l 0' 

FRE=8Hz=>Q=‘F 

Sau do. FRE giam xuong = 4Hz. thi Q van = ‘ F 

Neu: FRE= 2Hz (<3Hz) thi Q=‘(F 


§9.12- NGO RA AO - ROf-LE TRUNG GIAN 

Trong he thong didu khien co tiep diem, ngifdi ta dung rd-le 
trung gian de dong ngat cac tiep diem, dieu khien cac cupn day cua 
cong-tac-td hay cac den tin hieu, chu" khdng dung de dong ngat cac 
tai edng suit. 


Trong cac loai PLC Logo ddi mdi dude tich hdp them mot 
so" ngo ra ao - chtfc nang nhuf rd-Ie trung gian trong di6u khien cd 
tiep diem. Cac ngo ra ao ditdc ky hieu tit M ] den M8. 

Thi du sau cho thay each suf dung ngo ra ao trong Logo. 
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Chtfrtng10 


Cic chtfc nang SF mdi irong Logo 



Hmh 9.11 : Cach suf dung ngd ra ao Ml den M8 trong Logo 


Do eac cdng chute nang Ihdng dung chi' co ba ngd vao, neu 
sd do dieu khien cd tCf bon tiep diem tri'l len ghcp noi tiep (hay 
ghep song song) ihi cho ba tiep diem vao cdng AND (hay cdng OR) 
cd ngd ra la Ml (hay M2). 

Sau do, lay ngd Ml (hay M2) difa tiep vao cdng AND khac 
chung vdi cac ngd con lai de den ngd ra thdc la Q1 (hay Q2). 
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CHlfdNG 10 


GlCfl THIEU TONG QUAT VE PLC EASY 

§10.1- DAI CL'CfNG 

Easy la mot loai PLC dfti mdfi cua hang Moeller, 



Hinh 10.1 : Cau true ben ngoai Easy 


Easy dtfPc thict ke bao gom cac phan sau; 

- Cac chufc nang thong thuftng va dac biet 

- Bo dieu khien van hanh va hien thi 

- Bp nguon 


X4 




Chifdng 11 


Gidi thieu long quat vc PLC Rasy 


- Ngo vao co tam ngo hay 12 ngo (tuy loai) 

- Co loai co hai ngo vao Analog 

- Ngo ra co bon ngo, sau ngo hay tam ngo (tuy loai) 

- Co ngo giao dien cho lap trinh va cap noi vdi may tinh 

- Co cdng tac thdi gian theo dong ho 

Easy cd tinh nang gpn nhe, re tien, de suf dung trong cac he 
thong dieu khien tii’ dong cdng nghiep (nhitdieu khien dong cd, cac 
loai may cdng cu, may cdng nghe ...) hay trong cac he thong dien 
dan dung (chieu sang, bdm mfdc, dong md cufa td dong ...). 

Cd cac loai PLC Easy nhu" sau : 

1) Easy 412-DC-R 

- S ngo vao (co 2 ngo analog) 

- 4 ngo ra digital (loai rd-le 8A max ) 

- Ngudn nuoi 24 VDC 

- Khong cd dong ho thdi gian thifc. 

2) Easy 412-DC-RC 

- Giong nhu" 412-DC-R nhthig cd dong ho thdi gian thifc. 

3) Easy 412-DC-TC 

- Giong nhuf 412-DC-RC nhimg ngo ra la 4 transistor. 

4) Easy 412-AC-R 

- 8 ngo vao digital 

- 4 ngo ra digital loai rd-le 8A max 

- Nguon nuoi 115/ 230 VAC 

- Khong co dong ho thdi gian thifc. 
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Nguyen Tan Phuttc 


5) Easy 412-AC-RC 

- Gidng nhif412-AC-R nhifng co dong ho thefi gian thi/c. 

6) Easy 618-AC-RC 

- 12 ngo vao digital 

- 6 ngd ra digital loai rd-le 8A max 

- Nguon nuoi 115/ 230 VAC 

- Co dong ho thtli gian thde. 

7 ) Easy 620-DC-TC 

- 12 ngo vao ( 2 ngo vao analog) 

- 8 ngd ra la 8 transistor 

- Nguon nuoi 24 VDC 

- Co dong hd thtli gian thn’c. 

§10.2- NOI NGL)6n - NGO VAO - NGO RA CHO EASY 



Hinh 10.2a : Noi ngu<5n, ngd vao 


Chifdng 11 


Gidi Ihicu lung qual vc PLC Easy 



Hinh 10.2a va 10.2b la sd do noi nguon, ngo vao va ngo ra 
cho PLC Easy 412-DC-RC. 

Nguon 24 VDC cho vao 2 coc +24V va 0V. Cac ngo vao 
digital tif 1 1 den L, qua cdng tac noi len nguon dtfdng. 

Hai ngo vao analog se nhan dien ap dtfdng tif 0V den +10V. 

Cac ngo ra la tiep diem cua rd-le co dong djnh mufc la 8A. 
Do dung rd-le nen cac ngo ra co the dung nguon doc lap vdi nguon 
nuoi cua PLC va ngo vao. Cac ngo ra cung cd the dung nhu’ng 
nguon doc lap nhau. 


§10.3- CAC PHIM BAM I REN EASY 

- DEL: dung de xoa cac thong so, cac tiep diem, ngo vao, 
ngo ra trong mach dien. 
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- ALT: dung de thifc hien cac chifc nang dac bict nhif tao 
ham dao (phu), noi cac thong so, cac liep diem Irong mach dien. 

- ESC: dung de huy bd cac gia tri vita than tac hay uCi lai 
cac bdtfc trifdfc do. 

- OK: dung de lull cac gia tri viTa than tac hay di den cac 
bufdc ticp theo. 

- Cac phiin mui ten <, >, A, V ; dung do tang giam gia tri 
cac thong so, chon Ida ham, chifc nang ... hay dung de kiem tra 
chu\fng trinh dang co Irong Easy. 
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CHl/CfNC 11 

CAC THAO TAC CHUNG TREN EASY 


§11.1- CAC MKNU CHINH 


Sau khi noi day cap nguon, noi cac ngo vao, ngo ra cho 
Easy xong, bat cong-tac cap nguon cho Easy. 

An OK man h'mh se hien ra menu chinh: 

Menu lan trinh 


Program 

Run 

Parameter 
Set Clock 
OK 


OK 


Stop 


l 



Program 

OK 

Delete Prog-►Delete ? 


Card 


Menu chinh thong so 
C (Counter) 

T (Time) 

H (Real Time Clock) 


Cai dat gift 
Set Clock 

Summer Time (hay Winter Time) 

1) Menu chinh co 4 muc 

- Program de vao Menu lap trinh 

- Run hay Stop de chon che dp hoat dong cho Easy 

- Parameter de vao menu chinh thong so 

- Set Clock de vao chtfc nang cai dat lai girt 

2) Menu lap trinh co 3 muc 

- Program de viet chUWng trinh 
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Nguyen Ta n Phiffle 


- Delete Program dc xoa chifring trinh 

- Card de vao menu sao chep vdi Card 
3 ) Menu chinh thong so' co 3 muc 

- Chinh lai so cai dat cua cac bp dem C 

- Chinh lai thdi gian tre cua cac rd-le thdi gian T. 

- Chinh lai gict, ngay dieu khien tiep diem thdi gian[§ ctia 
dong ho thcli gian thifc. 

§11.2- CAI DAT GICl (Set Clock) 

An OK 0 muc Set Clock se hien ra man hinh cai dat girt. 
WINTER TIME 

DAY: SU - MO - TU - WE - TH - FR - SA 
TIME: 00 : 00 

De chon ngay gift, dung cac phirn bam mui ten phai / trai. 
Ion / xuong. 

Xong an OK roi ESC de thoat ra menu chinh. 


SU.3- XOA CHl/ONG TRINH (Delete Program) 

An OK de vao menu chinh, chon Program roi chon Delete 
Program xong an OK. 

Man hinh se hien can hoi: Delete? Neu an OK thi may se 
xoa hot ehuWng trinh dang co trong Easy, neu khong muon xod thl 
an ESC de thoat ra menu chinh. 


90 


Chtfdng 12 


Cac than tac chung tren Easy 


§11.4- CAI DAT CAC THONG SO (Parameter) 

An OK de vao menu chinh, chon muc Parameter roi an OK. 

Man hinh se hien thj nhtf sau: 

Che" do Parameter oho phep xem va cai dat lai cac thong so 
nhifso deni cua cac bo dem C (Counter), thdi gian trc cua cac rd-le 
thcfi gian T (Timer) hay gib dong-ng3t tiep diem dieu khien bling 
dong ho thcli gian Ihifc [§ . 

§11.5- VIET CHlfdNG TRINH MCfl (Program) 

/v' J „ , 

An OK de vao menu chinh, chon muc Program roi an OK de 
vao menu phu. Chon tiep muc Program roi an OK de vao che dp 
viet chuiing trinh. Man hinh se mat cac menu va co con tro chit viet 
chifdng trinh. 


§11.6- CHO CHAY CHlfcfNG TRINH (Run) 

An OK de vao menu chinh, chon muc Run roi an OK. 

Muc Run se difpc thay the bang muc Stop. An ESC de thoat 
ra man hinh hien thi trang thai de chay. Luc do, Easy se doc trang 
thai cac ngo vao I| den Is de dieu khien doi trang thai ngo ra cua 
Qi den Q 4 . 

Trong che do Run, khong the viet hay sufa chtfa chitting 

trinh. 

Be thoat khoi che" do Run, tret lai menu chinh, chon muc 
Stop roi Sn OK. Muc Stop se thay the bang muc Run. 
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CHl/CfNG 12 

LAP TRINH CHO PLC EASY 


§12.1-DAI CUONG 

PLC Easy dung phifdng phap Ladder de bieu dien chitting 
trinh, viec chuyen til sc) do co tiep diem dung khi cu dien tuT sang sc) 
do khong tiep diem Iren PLC rat ddn gian. 

Doi vdi ngufdi chita quen lap trinh tren PLC Easy thi nen ve 
sd do dieu khien co tiep diem theo yeu cau cong nghe tnldc roi 
chuyen sang chitting trinh tren PLC Easy sau. 

Trong Easy da cd san cat: chile rang cd ban cung nhil cac 
chile nang tien lien dat biet nen no co the tich hdp dlfdc cac mach 
dien gom cac thiet bi nhu 1 rd-le, rd-le thcli gian, bo dem ... 

De bat dau lap trinh, an OK de vao menu chinh, chon muc 
Program roi an OK de vao menu phu. Chon tiep muc program roi 
an OK de vao che do viet chitting trinh. Man hinh se mat cac menu 
va co con tro chcl viet chitdng trinh. 


§12.2- CAC CHlfC NANG THONG THl/CfNG 

Tildng til cac loai thiet bi PLC khac, bo Easy ciing co cac 
ham chile n3ng thong thitting nhil AND, OR, NOT, NAND, NOR, 
EXOR... 

1) Ham AND (Va) 

Trong phittlng phap bieu dien Ladder, ham AND la mach 
dien cd cac tiep diem ghep noi tiep nhau dieu khien chung mot ngo 
ra. 

Thi du : 7^ 
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ChiTdng 13 


Lap irinh cho PLC Easy 


=> I i-h-h _IQi 

Sd do tren Easy 

Hinh 11.1 : Ham AND tren PLC Easy 

2) Ham OR (Hoac) 

Ham OR la mach dien co cac tiep diem ghep song song 
nhau, dieu khien chnng mot ngo ra. 

Thi du: Qi = I.t + I4 + I5 

Is_IQs 

Ii_ 

I 5 _ 

Sd do tren Easy 
n PLC Easy 

3) Ham NOT (Dao) 

Ham NOT la cac. ticp diem thu’dng dong tren set do ticp 
diem, tren Easy la cac ngd co dau gach tren (dung phim ALT). 

Thi du: £>1 la ham dao cua Qi. Q : la hum dao ciia Qi. 



Sd do ticp diem 


Hinh 12.2: Ham OR tre 






Lap tnnh vdi PLC Logo - Easy va S7-200 


Nguyen Tan Phtfdc 


I| Q 2 _ [Qi 

h J _ 

h — Qi _[Q 2 

So do tren Easy 

Stl do tiep diem 

Hinh 12.3 : Ham NOT tren PLC Easy 

4) Ham NAND (AND -NOT = Va - Dao) 

Ham NAND la maeh dien go cac tiep diem ghep noi tiep 
ket hop ham bu cd rO-le. 

Mot each khac, ham NAND co the dung djnh ly De-Morgan 
doi thanh ra cac tiep diem thddng dong ghep song song. 

Thi du : Q, = /,./, 

I|_~2_[R| 

^ R._IQi 

hay la: = /, + /, 

-[Qi 

ijJ 

So do tren Easy 

Hinh 12.4 : Ham NAND tren PLC Easy 



So do tiep diem 
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Chtfdng 13 


Lap trinh cho PLC Easy 


5) Ham NOR 

Ham NOR la much dien co cac tiep diem ghep song song 
ket help ham bu cd ro-le. 

Mot each khac, ham NOR cd the dung dinh ly De-Morgan 
doi thanh ra cac tiep diem thitdng dong ghep noi tiep. 

Thi du : Q t = /, + /, 



SO do tiep diem SO do tren Easy 

Hinh 12.5 : Ham NOR tren PLC Easy 


6) Ham EXOR (Hoac loai (rtf) Q , =(/,./ 2 )+(/,./,) 

Ham EXOR la ham OR loai bd trtfdng hdp thi? ttf. Phtfdng 
trinh dieu khien ctia ham EXOR la: 

Thi du : Q, = (/, .77)+ (T y I 2 ) 
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Set do ticp diem So do tren Easy 

Hinh 12.6 : Ham EXOR tren PLC Easy 


§12.3- CAC NGO RA TREN EASY 

Tuy then model cua bo PLC ma Easy cd 4, 6 hay 8 ngo ra. 
Cac ngo ra difdc ky hieu la Qj, Q 2 , Qy... 

Cac ngo ra Q la ticp diem cua rd-le hay la transistor, con 
diMc goi la ngo ra thtfc, difdc noi ra ngoai de dieu khien tab 

Do kich thifdc man hinh hien thi cua Easy nhd nen mol ngo 
ra chi cd the difdc dieu khien hdi toi da ba ticp diem d ngo van noi 
tiep nhau. Neu mot ngo ra dude dieu khien hdi hdn ba hep diem 
noi tiep nhau thi phai slV dung rd-le trung gian (con goi la rd-lc ao). 
Cac rd-le trung gian sc cd cac tiep diem ao. 

Tren PLC Easy cd cac loai ngo ra sau: 

1) Ngo ra thi/c Q: tu 1 Q[ den Q.\ (hay Q* tuy loai Easy) 

2) Ngo ra ao M: tut M| den M«. 

T hi du : Cach sif dung rd-le trung gian (sd do dung Mj). 



Set do tiep diem Sd do tren Easy 

Hinh 12.7 : Cach dung ngo ra ao trem Easy 
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Chifdng 13 


Lap trinh cho PLC Easy 


§12.4- TRANG THAI CUA CAC NGO RA 

Cac ngd ra thUC Q cung nhir cac ngd ra ao (rd-le trung gian) 
M deu cd the difdc cai dal d mot hong bon (rang thai. 

1) Trang thai thong thiri/ng 

Ky hieu: |Q, (M 

Ngd ra ten mu’c ‘1’ khi ngd vao ten mufc T. ngo ra xudng 
mufc ‘0’ khi ngd vao xudng mi'fc ‘O'. 

2) Trang thai chot Set - Reset 

Mach Set cd ky hieu: SQ, SM 

Khi ngd vao ten mtic ‘ 1 ’ thi ngd ra ten mtic T. Khi ngd vao 
xudng mtic ‘O' thi ngd ra van giti mtic ‘I'. Ngd ra da hi chot. 

Mach Reset co ky hieu: RQ, RM. 

Khi ngd vao ten mufc ‘1’ thi ngd ra xudng mu’c ‘O’. Khi ngd 
vao xudng mufc ‘O' thi ngd ra van giti mure ‘0‘. Ngd ra da dtidc hoi 
phuc (Reset) lai (rang thai binh thifdng. 

3) Trang thai cua rcMe xung 

Ky hieu: J Q . J M 

Rd-le xung tren Easy cung cd nguyen ly gidng nhti rd-le 
xung dung he thong chot cd hoc hay mach dien tiif. 

Khi ngd vao ten mute ‘1‘ thi ngd ra ten ‘1\ Khi ngd vao 
xudng mu’c ‘O’ thi ngd ra van giuf mu’c '1'. 

Khi ngd vao ten mtic ‘ 1 ’ tan thti hai, ngd ra xudng mu’c ‘O’. 

Nguyen ly cua rd-le xung co the bieu dien bang gian do thdi 
gian nhir sau: 
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Ngo van _| I_I I_ 

i i 

Ngo ra _I _ 

Hinh 12.8 : Gian do thdi gian eua rd-le xung 

Nhif vay, ngo ra cua rd-le xung chi doi (rang thai khi ngo 
vao len ‘ 1\ ngo ra khdng doi (rang thai khi ngo vao xuong nn?c ‘O'. 

§12.5- CAC NGO VAO TREN PEC EASY 

Tuy loai PLC Easy ma ngo vao ed 6, 8 hay 12 ngo. 

Cac ngo vao co ky hicu tif L den I* (hay lx, La). 

Ngoai ra. do cd cac rd-le trung gian M nen tren Easy sc cd 
cac ticp diem vao ao, do cac rd-lc trung gian tren dilu khien. 

Thi du : Rd-le M| cd tiep diem ao M| 

§12.6- CAC LOAI RO-LE THdl GIAN 

Trong PLC Easy cd cac loai rd-le thdi gian sau: 

- rd-le thdi gian On-Delay va On-Delay ngau nhien 

- rd-le thdi gian Off-Delay va Off-Delay ngau nhien 

- rd-le thdi gian tao xung chuan (loai mach ddn on) 

- rd-le tao xung nhap nhay (loai mach phi on). 

1) Rd-le thdi gian On-Delay Cd ky hieu tren PLC Easy 


Chtfdng 13 


Lap trinh cho PLC Easy 


X 

s 


r 


00 : 00 

TRG 

RES 

V J 


T, 

+ 


- X : Ky hieu cua On-Dclay 

- Don vi thdi gian cd the chon la: 

S = Second (giay) 

M : S = Minute : Second (phut: giay) 
H : M = Hour : Minute (gift : phut) 


Hi nil 12.9 : Rd-le thdi gian On-delay 


Dau + diftli so thd tif cua rO-le thdi gian de chi 0 che" do xem 
thong so co the thay dude thdi gian tre cai dat. 

Neu cd dau - thi thdi gian tre cai dat se khong hien thi. 

- TRG: Trigger (ngd kich dieu khien Rd-le) 

- RES: Reset (ngd xoa trang thai dang co de trd lai trang 
thai binh thu'dng). 

Dung phim mui ten phai hay trai (-►, <—) de ddi con tro den 
thong so can chon. Dung phim mui ten len xuong (T,>1) de chon 
loai rd-le, thdi gian tre, ddn vi thdi gian. 

Rd-le thdi gian On-Delay ngau nhien co ky hieu: ? X 

2) Rd-le thcfi gian Off-Delay 

Rd-le thdi gian Off-Delay co ky hieu tren PLC Easy va each 
chon cac thong so giong nhif tren. 

■ ky hieu cua Off-Delay 
7 H ky hieu cua Off-Delay ngau nhien. 

3) Rd-le thcfi gian tao xung va nhSp nhay 

_TL: ky hieu cua rd-le thdi gian tao xung chuan (ddn on) 

_LL : ky hieu cua rd-le thdi gian nhap nhay (phi on) 
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Nguven Tan Phu'dc 


Trong rd-le tao xung chuan, thdi gian cai dat la do rong xung of 

ngo ra. 

Trong rcf-le nhap nhay, thdi gian cai dat la chu ky cua xung 

vuong. 


4) Cach cai dat rd-le thdi gian 

Thf du 1 : Mach dieu khien hai dong ccf chay tuan ttf. 



Sd do tiep diem Set do tren Easy 

Hinh 12.10 : Cai dat rcf-le thdi gian 


Thi du 2 : Mach dieu khien mot dong cd chay doi chieu 
thuan / ngtfdc theo chu ky dinh trifdc. 

a) So do tiep diem: 

R: rd-le trung gian (Mi) 

RT: rd-le nhap nhay (T|) 

Qi: dong cd chay thuan 
Q 2 : dong cd chay ngtfdc 
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Chtfcfng 13 


Lap tnnh cho FLC Easy 


RT: tiep diem thuftng dong cua rcLle nhap nhay (T,) 

Qi, Q 2 : hai tiep diem khoa cheo dien cua hai chieu quay 
OFF - (I,), ON = (I 2 ) 

Rrh = (h) 

Ky hieu trong dau ngoac () la ky hieu tren Easy. 



r rt q, q 2 

Hlnh 12,1 la: Sd do tiep diem 


b) So do tren Easy ditoc viet nhu sau: 

/, 1 2 _|M] van T| chon loai rd-le nhap 

nhay va chon chu ky chay 
M|__TT 1 thuan / ngifdc 

M,_T|__ (Qi 

M,_T,_QT-_ [O 2 

Hinh 12.1 lb : Cai rd-le thdi gian loai nhap nhay 
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Thi du 3 : Mach dieu khien hai dong cd chay dong thdi, 
ngdng tuan td, co suT dung nut Reset eho rd-le thdi gian. 



Hinh 12.12 : Sd do liep diem mach ngdng tuan td 


Tien s<t do tiep diem khdng the sd dung ehtfc nang Reset 
eho ref-le thdi gian Off-Dclay. 


Chon: /, = OFF , /, = *„, 

h = ON , / 4 = R llr , K = Reset 

Qi = K, , Q 2 = K 2 
T 1 = rd-le Off-Delay cua K| 

Sd do dieu khien tren Easy ddde viet nhd sau: 



_I 2 _ 

__ JQi 


Khi ngo Is len T thi 

T 1 


O. 


tdc 

thdi tr ft ve L 0 \ mac 

du 


LVI_ 


dan 

g con thdi gian tre. Luc 

do: 

Qi. 

— 

TT, 

Q 2 * 

;e ngiing tdc thdi theo 15 

- 

T,_ 

-Z 

1 

1 

1 

1 

1 

O 

r-t 




15_ 


_RT| 





in: 





Chi/dng 13 


Lap tririh cho PLC Rasy 


§12.7-Bp BKM 

Tien Easy, bo dem cd ky hieu nhi/hinh vc. 

{ 

- Dir (Direction): hufdng dem => DC 

. neu = ‘O' => dem len 
. neu = T dem xuong 

- CNT (Count): ngo dem => CC 

. neu tif ‘O' len ‘ 1 ’ => dem len hay dem xuong 1 so 
. neu tif' 1 ’ xuong ‘O' —> khong dem 

- Res (Reset): xoa so dang cd ve 0 RC 

Khi so dem difdc bang so cai dat thi ngo C| = 1. 

Thi du : Mach dem so xe hdi ra vao bai. Bai cd site chda 
100 xe. Neu chifa day bai thi khi cd xc vao, he thong tif dong md 
cd’ng. khi xe vao thi dem len I. Khi du so lifting xe trong bai thi sc 
cd den bao hieu day xe va khong md edng cho xe vao. Khi cd xe ra 
thi tif dong md ciia cho xe ra va dem xuong 1. 

- RP| - RP>: rtt-le hong ngoai d eda vao va d eda ra. 

- S| — S>: Cong lac hanh trinh gidi han khi md her cda. 

- K( - Kg Cong-tac-td dieu khicn md cda vao va ra. 

- C: Bo dem cd cac ngo 

. DC : hifdng dem => DC 
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Nguyen Tan Phiftte 


. CNT ; ngo dem CC 
. Reset: xoa so"da dem ve 0 => RC 


Cae ky hie Li trong ngoac ghi phi'a dutfi la ky hieu tren Easy. 



(T,) (Q,) (T 2 ) (Q 2 ) (C,) (Qj) 

Hinh 12.13 : Mach dem xe ra vao bai 


ScJ do dieu khien ty dong bai xc tren Easy nhu" sau: 
U__C~ _TT, 


T|_Ii_|Qi T| loai Oil-Delay - Qi cufa xe vao 

l 4 _TT, 

T,_I,_IQ, T, loai Off-Delay - Q, eda xe ra 

Ij_CC, 

I 4 _I 


U_DC, 

Is_RC, 

C|_IQi C| bo de’m - Qs den tin hieu day xe 
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Chu’dng 13 


Lap trinh cho PLC Easy 


§ 12 . 8 - DONG HO THCfl GIAN THl/C (Real Time Clock) 

Moi dong ho thdi gian thifc co 4 kenh (hay 4 chifclng Trinh) 
Ihdi gian, dieu khien chung mol ngd ra. Bon kenh Ihcli gian difdc ky 
hieula A B C D. 

Tuy loai model Easy, ed the ed 4, 8 hay 12 dong ho thdi 
gian thuV ed the slV dung. 

Khi chon dong hd thdi gian thi/c, man hinh hien thi se hien 
ra ky hieu vdi cac thong so ve gid irong ngay, ngay trong tuan de 
cai dat vao ehifdng trinh. 

Thi du : Chon [§ thi man hinh se hien ra nhu* sau: 


-► chon ngay trong tuan 

A —*■ chon kenh A-B-C-D 
+ —► dau + cho phep hien thj ngay gid cai dat 
dau - khong cho hien thi ngay gid cai dat 


MO - SC 

ON - ' - 

OFF — :- 


ON: gid trong ngay de dieu khien ngd ra len 1. 

OFF: gid trong ngay de dieu khien ngd ra xuong 0. 

Dong hd thdi gian thifc dlfdc sif dung nhieu trong cac clnfitng 
truth dieu khien lif dong hang ngay. hang tuan nhif: hdm nifdc. 
chieu sang tu 1 dong, reo chudng bao gid ttf dong, tifdi cay (if dong ... 

Thi du : Chtfdng trinh dieu khien td dong bdm nifdc tifdi cay 
nha ki'nh. Hang ngay bdm nifdc tifdi cay hai Ian vao burii sang liic 7 
gid va buoi loi hie 19 gid, ntoi lan tifdi cay trong 15 phut. 

Chififng trinh dieu khien dlfdc cai dat tren Easy nhif sau: 
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§12.9- NGO VAO ANALOG 

Mol so model ciia Easy co ngd vao analog de ihifc hien chifc 
nang so sanh. Tren bo Easy 412-DC-RC cd ngd I 7 va [ K la hai ngd 
vao analog. 

Bien ap dda vao hai ngd analog cd the thay doi IlT OV den 
10VDC. 

Chdc nang so sanh cd the thde hien vdi hai lruffing hdp sail: 

1) So sanh 2 ngo vao vdi nhau 

Thi du : So sanh hai ngd I 7 va lx 

Bieu thtfc so sanh cd the chon: 

>,<>>,< 

Hinh 12.14 : Mach so sanh hai ngd vao Analog 

Neu thoa dieu kien ciia bieu thtfc thi ngd ra sc len 1 , ngude 
lai ngd ra se bang 0 . 

Then thi du, neu 1? > Is thi ngd A, = ' 1' 

Gia tri dien ap ciia b va I* cd the bat ky trong khoang OV 
den 10V. 
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Chining 13 


Lap trinh cho PLC Easy 


2) So sanh 1 ngo vao vdi gia tri di$n ap chuan 


So' thtf tir 
Analog 
Cho hien thi 

Hinh 12.15 : Mach so sanh ngd vao Analog vdi dien ap chuan 

Neu dien ap vao ngd 1 7 < 6,2V thi ngo A 2 = ‘ 1*. neu ngo I 7 
> 6,2V (hi ngd A 2 = ‘O'. 

Vdi cac ngd analog thi ho Easy cd the thcfc hit'n cac chtfc 
nang lif dong dieu khien vdi ngd vao la cac bo cam bien nhtf cant 
bien quang. nhiet, do am, dong, ap .... 

Thi du : Mach bao ve qua nhiet dung nhiet trcf he so nhiet 
difdng. Dien ap tren nhiet tr<3 dude difa vao ngd I 7 . Neu nhiet do 
tang tren 100 ° C thi dien ap ngd I 7 se Id 11 hdn 5V, much so sanh 
analog trong Easy se dieu khien ngat much bao ve. 

Sd do dieu khien cd tiep diem va khdng tiep diem tren Easy 
nhtf sau: 
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CHl/CfNG 13 


LfNG DVNG CUA EASY TRONG CHIEU SANG 
VA BOM CAP THOAT NlfOC 


Chtfdng 13 gidi thieu mol so chitting tnnh tu" dong dieu 
khien dung PLC Easy vdi cac yen cau cu the, sd do bieu dicn kieu 
FBD tren Logo va each chuyen sang bieu dicn theo kieu Ladder 
tren Easy de ban doc tii phan tich nguyen ly mach dieu khien. 


§13.1- CHIEU SANG CAU THANG, HANH LANG, LOI DI 

He thong chieu sang nay co the bat sang khi co ngirdi va bat 
tat khi khong co ngirdi de tiet ki£m nang lifting. 

Nhffng giai phap trude day cho he thong la: 

- cong-t2c 3 chau co 2 vi tri de co the tat md diTde ca hai ndi 

- rd-le xung de co the dung nut an tat md diTde d nhieu ndi 

- thiet bi chieu sang tiT dong tat sau thdi gian tre. 

Cac giai phap tren deu co nhffng nhffdc diem rieng cua no. 

Vdi PLC Easy ngirdi ta co the thay the" rd-le xung hay thiet 
bi chieu sang tiT dong tat sau thdi gian trc. Easy cung co the ket hop 
hai chut nang tren trong cimg mot thiet bi. 

Trong chiTdng nay gidi thieu sd do dieu khien chieu sang 
cau thang, hanh lang, loi di theo nguyen !y sau: 

A" 

An nut l lan: Den sang va tit dong tat sau mot thdi gian 
chtnh dinh trtfdc. 

An nut 2 lan. Den sang thiidng trifc. 
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An nut trong 2 giay: Den tat. 

1) Sd do theo ky hieu CSF eiia Logo 

- B01: cong OR - B05: rd-le xung 

- B02: Oft"-Delay - B06: tong Not 

- B03: On -Delay - B07: den chieu sang 

- B04: ret -le clidt 


B02 



H'inhl 3.1: Chieu sang cau thang, loi di 


2) Nguyen ly 

Khi an nut 1| thi khdi B02 (Off-Delay) co ngo ra = ‘1’ se 
dieu khien khdi B01 (OR) co ngd ra = * 1* lam den Qi sang. 

Sau thdi gian tre 60s ciia Off-Delay den se tat. 

Do nut diftfc an trong theft gian ng5n nen luc do khoi B03 (On- 
Delay) khdng hoat dong, dong thdi khdi B05 (rtf-Ie xut.g) dang cd 
ngd Reset la Qi = ‘ 1* nen rcf-le xung cung khdng eho ra mi?c ‘ Y de 
dieu khien rd-le chdt B04: 
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Chining 14 


Lfng dung cua PLC Rasy 


Khi an mil Ii 2 lan, lan dau giong nhtf nguyen ly iron, lam 
Qi dude sang, luc do BOS (rd-le xung) cd ngo Reset la Qi= '()’ non 
khdng con tac dung Reset. Nhd do, lan an It 1111 ? hai th'i khoi BOS cd 
ngo ra len mu'c *1’ do dieu khien Set cho khoi B04 (rd-le chot RS). 
Rd-lc chot se dieu khien khoi B01 ra mu’c ‘ 1 ’ la Qi sang thifrfng trife. 

Khi an nut I] trong hai giay thi khoi BOS (On-Delay) tac dong 
se cd ngo ra nu'fc 4 1 * dieu khien Reset dong thdi ca hai khoi B02 
(Off-Delay) va B04 (ro-le chot) lam cho khoi B01 (cong OR) cd 
ngo ra mifc ‘O’, den Q, tfit. 

3) Lap trinh then kieu Ladder cua Easy 

Tir sd do nguyen ly theo kieu CSF cua PLC Logo ta cd the 
chuyen sang each viel chu'dng trinh tren PLC Easy theo kieu 
Ladder nluf sau: 


11--TT1 

11 -..TT2 

T2—r-[ Q1 T2: rd-lc Off-delay cd T= 60 giay 


Ml—1 

II—QI..SMI 

Tl- RT2 T1 la rd-le On-delay cd T= 2 

giay 

Tl--RM1 


§13.2- CHIEU SANG Cl/A HANG - SLEU THI - NHA HANG 

He thong chieu sang nay c6 the chia ra lam bon nhom nhi/ 

sau: 

Nhom 1: Chieu sang thifdng tn/c trong suot thtfi gian lam 
viec trong ngay, tuy theo ngay trong man. 


Ill 









Lap trinh vdi PLC Logo - Easy va S7-200 


Nguyen Tan Phittlc 


Nhdm 2: Chieu sang tang citing them vao budi tdi. Khi 
khdng lam vice nhom 2 van sang (thf du: cac den chieu sang ben 
ngoai, chieu sang bao ve ...). 

Nhom 3: Chieu sang cac ldi di chinh vao ban dem, khi hot 
gift lam viec. 

Nhom 4: Den chieu sang cac bang chao, khau hieu cd khach 
ra vao (thi du: “Kinh Chao Quy Khach”-"‘Hen Gap Lai Thifdng 
Lp Binh An"...). 

1) Stf do theo kieu CSF (hay FBD) 

Ip bo cam bien quang dien, trcli sang 1] = ‘O', trdi tdi I| = ‘ 1* 

Ij: nut an ON 

Ij: nut an thuf den (Test) 

Ip bp cam bien quang dal d ldi ra vao, khi cd ngifdi di ngang qua 
thi I 4 = ‘ r 

B03: dong hd thdi gian thifc cd ha chitting trinh gdm: 

■ Not: dieu khien md Q| tit 7g den 22g trong cac ngay thif 
hai den thuf sau hang tuan. 

■ N 02 : dieu khien md Qi tif 8g den OOg ngay thiT hay. 

■ Nop dieu khien md Qi tut 8g den 12g ngay chu nhat. 

B04: khdi thdi gian Off-Delay dung cho nut an thuf L. 

2) Nguyen ly 

Nhffng khoang thdi gian trung vdi cac thdi gian cai dat trong 
3 chitting trinh N ( h, N (l2 va No* cua dong hd thdi gian thifc thi ngd ra 
cua khdi B03 cd mtfc ‘I‘, qua khdi B02 edng OR cung cd mufc T. 
Ncu bat nut ON L thi khdi B01 cd ngd ra mufc T va nhdm den Qi 
sang trong sudt thdi gian lam viec. 
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ChiftJng 14 


ifng dung ciia PLC Fasy 


Trong thdi gian lam viec tren, khi trcfi toi thi bo cam bicn 
quang dien I] co mifc T non khoi B07 cong AND eo ngo ra nuTc 
*1\ qua khoi B06 cong OR va khoi B05 cong AND cling co ngo ra 
mtfc ‘ 1\ nhom den Qi sang tang cuffing vao buoi toi. 

Vao cac khoang thfii gian khong lam viec va khi trfii toi 
nhom Qi khong sang nen ngo ra khoi B M cong NOT co mtfc 4 1\ 
qua khoi BIO cong AND, khoi B09 cong OR, khoi B08 cong AND 
co mifc ' 1 ‘ nhom den sang cac den Iren loi di chinh dc phuc vu 
cong lac man tra, hao ve. 


MO:FR 

07:00 _Mfl 

22:00 

SA f 
08:00 ^ 
00:00 

su _ 

08:00 

12:00 I3 

X 

30s 


B07 B06 B05 



Bll B10 B09 B08 



Hlnh I3.2 :Chieu sang ctfa hang 


B03 



M3 
















trinh vdi PLC Loi 


va S7-200 


Nauven Tan Phtfdc 


Khi co ngtfifi ra vao cong thl bo cam hien quang dien I 4 c6 
mute ‘ 1 ’ nen qua khoi B14 Off-Delay, khoi B13 cong OR va khoi 
B12 cong AND co ngo ra mtfc T lam nhdm den Q 4 sang cac khau 
hieu chao miTng, Sau thdi gian tre 30 giay thi nhdm den Q 4 tu tat. 

Be kiem tra cac he thong chieu sang co lam viec tot khong, 
co the nut an thuir (Test) 1;. Khi a'n h thi khoi B04 co ngo ra mtfc ' 1' 
de dieu khien cii bon nhom den deu sang. Sau thcJi gian tre 30 giay 
ctia Off-Delay cua B04 thi ca bon nhdm den deu tat. 


3) Cach bieu dien theo kieu Ladder 

13.—TT1 

5>-r 12 -.[Qi 

Tl-1 T1 la rtf-le Off-delay cd T= 30 giay 

Ql—ll-i—12.[Q2 

Tl.- 


Q, —Il-j—12-[Q3 

Tl.— 


14--TT2 

Tl h -12.[Q4 

T2-J T2 la rd-le OlT-delay cd T= 30 giay 


§13.3- HE THONG TlJ DQNG BOM Nl/OlC CUNG CAP 

Trong cac xi nghiep cong nghiep hay cac khu nha d cao 
tang, thudng duVlc thiet ke cd ho chufa ntfdc phuc vu cho san xuat, 
sinh hoat. Dong ect bdm nu’dtc vao ho chtfa theo nguyen tSc: 
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Chddng 14 


Ong dung cua PLC Easy 


- khi mdc nddc trong ho giain xuong dddi mdc thap chi dong 
cd ddde cap dien de bdm nddc tuf gieng hay td he thong nddc thuy 
cue vao ho chda 

- khi mdc nddc trong ho tang len den mute cao thi dong cd bi 
ngat dien va ngdng bOm 

- dong cd b<tm nddc co the hoat dong & che do td dong hay 
che do dieu khien bang tay. 

1) Stf do dieu khien 

- 1 1 : tiep diem bao mdc nddc cao, khi mdc nddc cao I| = ‘0’ 

- E: tiep diem bao mdc nddc tha’p, khi mdc nddc thap E = L ()’ 

- E: cong-tac chon che do id dong hay chay bang tay. Neu E 

- ‘O' (hd) thi chay d che dp td dong, neu E = ‘ 1’ (dong) thi 

chay d che dp bang tay. 

Khi mdc nddc xuong dddi mdc thap thi E = ‘O’, qua khoi 
B04 cong NOT cd ngd ra =‘1’. Luc do, E cung cd mdc nddc (hap 
nen I t =‘l' lam khoi B03 edng AND cd ngd ra mdc ‘1* se Set khoi 
B02 lam rd-le chot len mdc T va qua cong OR cua khoi B01 len 
mdc ‘ 1‘ dieu khien dong cd hdm nddc. 

Khi mdc nddc len cao hdn mdc thap thi E doi trang thai, 
nhdng khoi RS da ddrtc chot va dong cd van con bdm nddc. 

Khi mdc nddc len khoi mdc cao thi I] = ‘O’, qua khoi B05 
cong NOT len mdc ‘1’ sc Reset khoi B02, dieu khien dong cd 
ngdng bdm. 

Muon bdm nddc d che dp bang tay thi dong Elen mdc ‘I* se 
qua khoi B01 cong OR dieu khien trdc tiep dong cd bdm nddc. 
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DO 4 B03 802 801 



T 1 — 


s 


: v- 


1 

D - 

X— 

& 

J b 
1 

RS 

X— 

>=1 


BC5 


j_Ql 


Hlnh 13.3 :Bdrn cap nddc 


2) Cach bieu di£n tren Easy theo kieii Ladder 


/, —-II .-SMI 

II---RM1 

Ml—..[Q1 

13— 


§13.4- HE THONG BCfM MiCfC THAI CONG NGHIEP 

Trong cong nghiep mot so nha may, xi nghiep, trong nddc 
thai cd mang theo hoa chat doc hai nen khong dddc trite tiep thay 
ra moi trddng, ma phai cho vao mot hd chtfa. Sau khi xd ly cac loai 
hoa chat doc hai mdi dddc bdm nddc da xd ly thai ra moi trifling. 

Boi vdi he thong nay, khi mdc nddc trong hd chifa len den 
mdc cao thi dieu khien dong cd bOm nifdc thai di, khi mdc nddc 
xuong mdc thap thi dieu khien dong cd ngdng bdm. 

1) Scf do dieu khi£n 

-1 1 : tiep diem bao mdc nddc cao, khi mdc nddc cao I] = ‘O'. 

- L : tiep diem bao mdc nddc thap, khi mdc nddc thap L = ‘O’. 
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Chtfdng 14 


Cfng dung cua PLC Easy 


- I 3 : cong tfic chon che do td dong hay chay bang tay. 

- Neu I 3 = "O' chay che do tif dong, neu I 3 = ‘ 1 1 chay d che do 
bang tay. 

Trong mach nay chi can doi cheo hai tiep diem 1] va I 2 , he 
thong se boat dong theo nguyen ly ngiidc lai vdi he thong tif dong 
bdm ntfdc vao ho cung cap cho sinh hoat va san xuat. 

BO 4 B03 B02 B01 

r 

f Qi 


Hinhl3.4 : Bdm nude thai 

2) Cach bieu dien tren Easy theo ki^u Ladder 


A --I2. 

-SMI 

/, -. 

.—RM1 

Ml. 

1 

IQi 


13— 1 

§13.5- HE THONG BdM Nl/GfC PHUN SlfONG NHA KINH 
1) YeucSu 

Mot so loai cay trong yeu cau dUdc tUdi nude moi ngay hai 
lan vao buoi sang va budi toi, mdi lan tifdi trong khoang 5 phut. 
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Nguyen Tan Phtfdc 


Mot so loai cay khac co yeu cau tifdi ntfdc each ngay, hai 
ngay tifdi mot lan vao buoi toi, thefi gian tifdi la 5 phut. 

2) Sd do 


B02 B01 



Hinh 13.5 : Bdm mfdc phun sifdng nha ki'nh 

3) Bi£u dien theo kieu Ladder tren Easy 


pqi-i. .[Q1 Van dong hd theti gian thife de 

11 -1 chon thdi gian dicu khien nhif 

12 --SQ2 hinh 14.15 

12--—-.TTl 

Tl—-.RQ2 
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CHlfCfNG 14 

L/NG DQNG CUA EASY TRONG TI J DONG 
DONG Md ClfA - DIEU KHIEN DQNG C0( 


§14.1-DAI CUONG 

Trong cac xi nghiep cong nghiep. cac nha hang-khach san 
cao cap hay trong cac hoat dong phuc vu cho deli song, cho sinh 
hoat khac, ngpfli ta can mot he thong cufa IP dong md khi co ngpdi 
(hay xe) vao ra va tP dong dong lai khi ngPdi hay xe da qua khdi 
cda. 

Doi vcti cac he thong dong met cufa tP dong nhP da ncu tren 
thPdng dPric thiet ke co hai bp cam bien la loai thu phat hong ngoai 
dPric dat d ben ngoai va ben trong cda. Khi co ngpdi hay xe den 
trPdc eda thi tia hong ngoai tP bo phat sc phan chieu ve bp thu va 
cho ra tin hieu dieu khien dong hay md cufa. 

Thong thifdng, ngpdi ta dat tiep diem hanh trinh de gidi han 
chu trinh md hay dong cufa. Khi md het ctfa thi tiep diem hanh trinh 
se tac dong ngat mach, khi dong het cufa tiep diem hanh trinh cung 
se tac dong de ngat mach. 

Trong chirring nay se gidi thieu hai he thong dieu khien 
thong dung la: 

- he thong tP dong dong md cufa cong nghiep hay trong nha 
hang, khach san. 

- he thong tP dong dong md cufa cho cac bai xe. 


§14.2- Tl/ DQNG DONG M# ClfA CONG NGHIEP 
+ Sd do dieu khien co tiep diem 
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Nguyen Tan Phuttc 


- Si: Tiep diem gidi han khi met cufa 

- St: Tiep diem gidi han khi dong cufa 

- Pi - P 2 : Cam bien tia hong ngoai d trong va d ngoai cufa 

Sd do diidc ve d (rang thai cufa dang dong nen cong tac gidi 
han S 2 bi tac dong lam hd maeh. 

Khi cd ngifdi den trifdc cura thi bo cam bien Pi hay P 2 sc tac 
dong nen R trung gian cd dien, dong tiep diem R.c duy tri, dong tiep 
diem R| de cap dien cho cupn K| , hd tiep diem thi/flng dong R 2 de 
khoa cheo K 2 , dong thdi dong tiep diem Ri n2m chd cap ngudn cho 
rd-le thdi gian Rj. 

Khi cupn K| cd dien, se dieu khicn dong cd md cufa. Khi cufa 
da md het thi cong tac Sn hi tic dong lam hd maeh cap ngudn cho 
K], dong cd tiT dong ngtfng. Luc do, cong tac thddng hd S !2 dong !ai 
chd cap ngudn cho rd-le thdi gian R r . 



Md Dong Trung gian Thdi gian tre 


Hinh 14.1 : Sc) do tiep diem ttf dong dong md eda 
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Chudng 15 


PLC hasy dieu khicn dong ctf 


Khi con ngufri di qua cufa thi cac tiop diem Lhuftng dong Pj- 
P: van hi tac dong lam her much nen R ( van chtfa co dien. Khi het 
ngLfrti qua cifa thi cac tiep diem Pj-Pi Iren Rp se dong ciYa lai lam 
R T cd dien va. sail thdi gian tre loai On-Delay thi tiep diem Ri 
thifftng dong se huf ra lam R trung gian mat dien. Luc do, tiep diem 
R] hcJ nen Kj mat dien, R 2 dong lai nen K 2 cd dien (vi vao luc do 
cihi da md nen S 2 da dong lai). Cuon K 2 se dieu khien dong cd 
dong cuTa. 

Khi cida da ddng het thi tiep diem S 2 hi tac dong hd mach 
nen cuon K 2 mat dien se dieu khicn dong cd ngttng. 


§14.3- T1/ DONG DONG MCf ClfA CHO CAC BAI \E 

1) Yeu caa 

Ne\) irong bai chifa day xe, khi cd xe den thi tif d6ng met ciifa 
ngo vao cho xe vao, bo dem se dem tang so" lifting xe trong bai len. 

Sau khi xe qua cufa, sau 1 giay cifa se tLf dong dong lai. 

Neu trong bai da day xe se c6 den bao va khong met cufa. 

Khi cd xe ra thi td dong md cufa ngo ra cho xe ra va bo dem 
sc dem giam so lifting xe trong bai xuong. Sau khi xe qua cufa xong, 
sau 1 giay cufa se ti/ dong ddng lai. 

Khi cd hai xe den cung luc <5 efta ngo vao va ngo ra thi se iTu 
lien cho xc ngo ra. Sau khi xe ra xong, dong ctfa ngo ra mdi md cufa 
cho xe vao de bo dem khong bi dem sai. 

2) Scf d6 
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§14.4- DIEU KHIEN DQNG CCf CHAY TUAN TL f 
1) Sd do tiep diem 

- - OFF (tiep diem thuttng dong) 

- /3 = R rhX (tiep diem thtfdng dong) 

- J 4 - R rh2 (tiep diem thu’dng dong) 

- h = ON (tiep diem thu’dng hd) 
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Chtfdng 15 


PLC Easy dieu khicn dong cd 


- T1 = Rr(rd-]e thdi gian On - delay) 



Hinh 14.3 ; Sd do tiep diem hai dong cd chay tuan tif 

2) Cach bitfu diin kilu Ladder tren Easy 

A "T—12—|— 77—[Qi 

~Q1 — 

Ql---TT1 

T1 — 1 4 .—Q2 T1 la rd-le loai On-delay 

§14.5- DIEU KHiEN DQNG CO NGlfNG TUAN Tl/ 

1) Sddo tiep diem 

- /, = OFF (tiep diem thuY'ing dong) 

- /, = R m (tiep diem thuftng dong) 
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- / 4 = R n , 2 (liep diem thuftng dong) 


- h = ON (tiep diem thifdng hd) 

- T1 = Rt (rd-le thcfi gian Off - delay) 



Hinh 14.4 : Sd do dieu khicn dong cd ngifng tuan tif 


2) Cach bieu dien kieu Ladder tr£n Easy 

A -r-I2"|~7;--[Ql 

Lqi-- 


Q1..TT 1 

T1 — / 4 .Q 2 T 1 la rd-le loai Off-delay 
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ChiftJng 15 


FLC Hasy dieu khicn dong cd 


§14.6* DIEU KHIEN DONG CO CHAY VA NCl/NG TUAN TU 
1) Dong cd Mi chay trddc va ngifng trddc M 2 



Hinhl4.5 


2) Dong cd Mi chay trdtfc va ngdng sau M 2 







CHLfCfNG 15 


GlCfl THIEU TONG QUAT VE PLC S7-200 


§15.1-DAI ClfGlNG 

1- Khai niem ve bit, byte, word, double word 

a) Bit: 


He thong so nhj phan chi dung hai chff so 0 va 1 de bieu 
dicn gia tri. Moi chuT so trong he nhi phan difilc'gpi la mot bit (do 
binary digit). Khi co so Idn hdn 1 thi ngurdi ta phai dung hai hay 
nhieu chd so va qui ddc vc gia trj hang tddng tu' nhir i) he thap phan 
nhdng bay gid so nhan la 2 " thay cho 10" (n la so nguyen). 


Thi du : 01 eo hai bit 

1001 co bon bit (bon bit gpi la mot nipple) 

\ 100 1 IQOa) tam bit (tam bit gpi la mot byte) 

MSB LSB 

LSB: Least Significant Bit (bit cd nghTa nhd nhat) 

MSB: Most Significant Bit (bitco nghTa ldn nhat) 

' Bit la ddn vj thong tin nhi phan nhd nhat, cd the cd gia trj 
‘0” hoac "1”. 


b) Byte: 

Byte la to hdp 8 bit nhj phan. Thi du 8 ngd vao, 8 ngd ra hay 
8 bien nhd se dufpc to hdp thanh 1 byte ngo vao, 1 byte ngd ra hay 1 
byte nhd. Thi du: 

0 0 10 110 1 

c) Word: 
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Chiftfng 15 


Gicfi thicu tong qual ve PLC S7-200 


Hai byte (16 bit) tao thanh 1 word, trong do, 8 bit ben trai 
goi la byte cao va 8 bit ben phai goi la byte thap. Thi du: 


0 

1 

1 

0 

1 

1 

0 

0 

0 

0 

1 

0 

1 

71 




Byte cao 




Byte thap 


J 


d) Double word: 

Mot double word gom co 2 word hay eo 4 byte 

2* Cau hinh 


S7-200 la thiet bi lap trinh cua hang Siemens (Bdc), co cau 
true theo kieu iriodul va co cac modul md rpng. Modul c<t ban cua 
S7-200 la khoi vi xuf ly CPU 212 hay CPU 214. 

- CPU 212 co 8 ngo vao / 6 ngo ra, cd the them 2 modul md 

rong 

- CPU 214 cd 14 ngo vao / 10 ngo ra, cd the them 7 modul 
md rong 

Cd nhicu loai modul md rong nhif: md rong so ngo vao, md 
rong so ngo ra, mudul ngo vao analog ... 

a) CPU 212 gom: 

512 word, ttfc la 1Kbyte, do litu chitting trinh thupe mien 
bo nhd ghi/dpc dddc va khdng hi mat dff lieu nhd cd giao 
dien vdi EEPROM (ROM dien) 

512 word de Idu du" lieu, trong d(> cd 100 word nhd ghi / 
doe 

8 ngo vao logic va 6 ngd ra logic 
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Lap trinh voh PLC Logo - Easy va S7-200 


Nguyen Tan Phudc 


Co the lap them module rmf long de co so ngd vao / ra 
toi da la 64 ngo vao va 64 ngd ra 

64 mach dinh thi (timer), trong do ed 2 timer cd do phan 
giai lins, 8 timer ed do phan giai 10ms va 54 timer ed do 
phan giai 100ms 

64 bo dem (counter), gom ed bp dem len va bp dem len/ 
xuong 

368 bit nhd (memory bit) dung lam bit (rang thai 

Cd cac che dp ngat va xd ly tin hieu ngai 

Khi bi mat nguon, bp nhd cd the Idu di? lieu trong thdi 
gian 50 gid. 

b) CPU 214 gom: 

2048 word, life la 4Kbyte, de lihi chu’dng trinh thupc 
mien bp nhd ghi / doc difdc va khdng hi mat diJ lieu nhd 
co giao dien vdi EEPROM (ROM dien) 

2048 word dc lifu dOT lieu, trong do cd 512 word nhd ghi / 

doc 

14 ngd vao logic va 10 ngd ra logic 

Cd the lap them 7 module met rpng de cd so ngd vao/ra 
toi da la 64 ngd vao va 64 ngd ra 

128 mach dinh thi (timer), trong do cd 4 timer cd dp 
phan giai 1ms, 16 timer cd do phan giai 10ms va 108 
timer cd do phan giai 100ms 

128 bo dem (counter), gom cd bp dem len va bp dem 
len/xuong 

688 bit nhd (memory bit) dung lam bit trang thai 
Cd cac che" do ngat va xuT ly tin hieu ng3t 
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ChuTIng 15 Gidi thicu tong qual ve PLC S7-200 

3 bo dem toe do cao d tan so" 2kHz va 7kHz 
2 bo phat xung nhanh kieu PWM 
2 bd dieu ehinh tifdng tur 

Khi bi mat nguon, bo nhd co the Itfu dd lieu trong thdi 
gian 190 gift. 

Cite ngo vao cd dja chi tiT 10 0 den 10.7 va II .0 den 11.5, eac 
ngo ra co dia chi tii QO.O den Q0.7 va Q1.0 den Q1.1. 

e) Cong truyen thong: 

S7-200 dung cong truyen thong noi tiep RS485 vdi coc noi 
cd 9 chan de noi bp lap trinh vdi cac tram PLC khac. 

Nhiem vu cac chan: 

1; GND 

2: 24VDC 

3: truyen va nhan di? lieu 
4: khdng dung (no-connect) 

5: GND 
6: 5VDC 

7: 24VDC. (toi da 120mA) 

8: truyen va nhan di? lieu 

9: khdng dung (no-connect) 

PLC S7-200 ghep noi vdi may vi tinh qua edng RS-232 vdi 
cap noi PC/PPI va bp chuyen doi RS232/RS485. 

d) Chon che do lam vice cho S7-200: 



Htnh 15.1 : Sd do chan 
cua cong RS485 
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Lap trinh vdi PLC Logo - F.asy va S7-200 


Nguyen Tan Phude 


Run: PLC se thu’c hien chifdng trinh da ghi trong bo nhd. 
Neu may cd sif co hay trong chifdng trinh cd lenh Stop 
thi may sc tif chuyen sang che do Stop. 

Stop: PLC ngifng thife hien chifdng trinh va chuyen sang 
che do Slop. O che do nay cho phep (hay doi chifdng 
trinh hay nap vao chifdng trinh mdi. 

Term: cho phep PLC ti/ chon che dp Run hay Stop. 

c) Pin va nguon nuoi: 

Nguon nuoi dung de ghi hay nap chifdng trinh. 

Pin diing de keo dai thefi gian lifu duf lieu ghi trong bp 
nhd. Khi dung lifting ciia tu nhd bj giam thi nguon pin tuf 
dong chuyen sang trang thai tich cifc de thay the chtfc 
nang lull trif dff lieu. 


§15.2- BO NHCt TRONG PLC 

B6 nhd trong PLC dupe chia ra lam 4 vung nhd sau: 

1- Viing chifdng trinh: dung de lifu cac lenh chifdng trinh. 
Vung nay thuoc kieu non-volatile (volatile: de thay doi, 
khong on djnh; non-volatile: on dinh, khong thay doi) doc / 
ghi dtfpc. 

2- Vung tham s6': dung de lifu cac tham so nhtf ttf khoa, dia chi 
... Vung nay thuoc kieu non-volatile doc / ghi dtfpc. 

3- Vung di? li£u: dung de lull dO" lieu cua chifdng trinh nhtf cac 
hang so dtfpc dinh nghTa, cac ket qua ... Vung nay thuoc kieu 
non-volatile doc / ghi dtfpc. 

4- Vung doi ti/cfng: dung de chtfa mach dinh thi (timer), bp 
dein (counter), cac cong vao / ra tifdng ttf . Vung nay khong 
thuoc kieu non-volatile nhifng doc / ghi dtfpc. 
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C'h Living 15 


Gu'li ihieu tong quat vc PLC S7-200 


§15.3- NGO VAO/RA 

CPU 212 co the md rong them 2 module, CPU 214 co the 
met rong them 7 module. 

Cach dat dia chi cho ngo vao va ra: 

1- Ngo vao; 10.0, 10.1, 10.2,10.3, 10.4,10.5, 10.6,10.7 

11.0,11.1,11.2, 11.3,11.4,11.5 

Y nghTa: byte 0 co cac bit tuf bit 0 den bit 7, byte 1 co cac bit 
tit bit 0 den bit 5 thuoc vung duf lieu I (Input) dddc chon la 
dia chi ngo vao. 

2- Ngo ra: Q0.0, Q0.1, Q0.2, Q0.3, Q0.4, Q0.5, Q0.6, Q0.7 

Q1.0.Q1.1 

Y nghTa: byte 0 co cac bit td bit 0 den bit 7, byte 1 co cac bit 
id bit 0 den bit 1 thuoc vung dd lieu O (Output) dddc chon 
la dia chi ngo ra. 

3- Module md rong: 12.0,12.1,12.2,12.3 

Q2.0, Q2.1.Q2.2.Q2.3 

Y nghTa; byte 2 co cac bit tur bit 0 den bit 3 thuoc vung dd 
lieu I (Input) dddc chon la dia chi ngo vao met rong, byte 2 
co cac bit tir bit 0 den bit 3 thuoc vung di? lieu O (Output) 
dtroc chon la dia chi ngo ra mcl rong. 


§15.4- CAU TRUC CUA CHl/dNG TRINH 

Cac phln inem dddc dung de lap trtnh cho PLC S7-200 la: 
- STEP 7 - Micro / DOS - STEP7 - Micro / WIN 
Chddng trinh viet cho S7-200 co cau true nhdsau: 
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Lap tr'inh vdi PLC Logo - Easy va S7-200 


Nguyen Tan Phu’dc 


ChUdng trinh chlnh dUdc ket thuc bdng lenh cham durt 
chUdng trinh (MEND) 

ChUdng trinh con la mot bo phan cua chUdng trinh. Cac 
chUdng trinh con phai dUdc viet sau lenh ket thuc chifdng 
trinh chlnh (sau lenh MEND). 

Cac chutlng trinh xil ly ngat la mot bo phan cua chUdng 
trinh. Neu can suf dung chirring trinh xu 1 ly ngat phai viet 
sau lenh ket thuc chUdng trinh chlnh (sau lenh MEND). 

Cac chUdng trinh con dUdc tap hop lai thanh mot nhorn ngay 
sau khi ket thuc chUdng trinh chlnh, sau do viet tiep chUdng trinh xii 1 
ly ngat (neu cd). That ra co the viet xen ke cac chUdng trinh con va 
chUdng trinh xuf ly ngat sau chUdng trinh chlnh, tuy nhien nhU the 
khi doc se khdng thay ro rang hoat dong cua chUdng trinh. 

Hinh 15.2 minh hoa ro hdn ca’u true cua chUdng trinh. 



ThUc hien trong 
mot vong quet 

ThUc hien khi 
dUdc CT chlnh 
goi 


ThUc hien khi co 
tin hieu bao ngat 
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CHl/CfNG 16 


LAP TRINH V6l PLC S7-200 

§16.1-DAI Cl/CfNG 

1- Phirong phap lap trinh 

Chucmg trinh trong S7-200 gom mot tap hop cac lenh dugc 

sap xcp thco mot logic nhat djnh. Cac lenh dirge dung trong tap lenh 

\ 

cua S7-200 se dugc gicri thieu trong phan sau. 

S7-200 thuc hien chucmg trinh bang each quet qua cac lenh 
va thirc hien tir lenh dau lien den lenh cuoi trong mot vbng (goi la 
mot vbng quel - scan). 

Mot vbng quet bat dau bang viec doc trang thai cua cac ngo 
vao, sau do thirc hien chuang trinh (thirc hien cac lenh). Trong vbng 
quet S7-200 thirc hien cac nhiem vu then cau cua lenh va thay doi 
trang thai cac ngb ra. Sau do, S7-200 lai quel tiep qua cac lenh vai 
sir thay doi (rang thai ngb vao (neu cb). thay doi trang thai ngb ra 
(neu cb). Chu trinh nay cu lap lai cho den khi nhan dugc lenh ket 
thuc chuang trinh. 


Thay doi trang 
thai ngo ra 


Buac truyen 
thong noi bo 



Buac doc trang 
thai ngo vao 


Buac thuc hien 
chucmg trinh 


Hinh 16.1 : Vong quet thuc hien chiromg trinl^ 
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Lap trinh vdi PLC Logo - Easy va S7-200 


Nguyen Tan Phuffc 


2- Ngon ngff lap trinh 


ChUdng trinh trong S7-200 dupe viet bang ngon ngff Ladder 
(hinh thang) hay ngon ngff STL (Statement List: danh sach cac lenh). 
Chffdng trinh dung ngon ngff Ladder, bp lap trinh co the chuyen sang 
ngon ngff STL, nhffpg ngffpc lai khong phai moi chitting trinh dung 
STL dtlu co the chuyen sang Ladder. Hien tai cac phien ban mt'ii con 
dung dupe ca ngon ngff FBD (Function Block Diagram). 

Trong ngon ngff Lad co cac phan tff cd ban la: 


Tiep diem: co the thffPng hd hay thffting dong 

Cuc)n day: dieu khien doi trang thai cac tiep diem ngo ra 


Hop: bieu tffpng cac ham khac nhau nhU: bo dinh thi, bp 
dem va cac ham toan hoc. 

Tap lenh STL co chffc nang tffting ffng nhff cac tiep diem, cac 
cuon day, cac hop dung trong Ladder. 


Thf du 1: each viet chitting trinh bang Ladder va STL 


Lad 

STL 


10.0 Q1.0 

-1 1 - ( ] 

LD 10.0 (Load) 

= Q1.0 


3- NgSn x€p logic 

Khi dung ngon ngff STL can hieu phUPng thffc sff dung 9 bit 
ngan xep logic cua S7-200. Ngan xe^p logic la mot khoi gom 9 bit 
chong len nhau (hinh 16.2). Cac phep toan lien quan den ngan xep 
de chi lam viec vdi bit dau tien hoac vpi bit dau va bit thff hai cua 
ngdn xep. Gia tri logic mPi deu co the dupe gdi (hoac dffpc noi them) 
vao ngan xep. Khi phoi hpp hai bit dau tien cua ngan xep, cac gia tri 
trong ngan xep se dupe keo len mot bit. 
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Lap irinh v6i PLC S7-200 


ChifOng 16 


SO: (stack 0) bit Iren cung ciia ngan xep 
S1: (slack 1) bit thtf hai ciia ngan xep 
S2: (stack 2) bit thi? ha ciia ngan xep 
S3: {stack 3) bit thu’ uf ciia ngan xep 
S4: (stack 4) bit thiV nam ciia ngan xep 
S5: (stack 5) bit thu" sail ciia ngan xep 
S6: (slack 6) bit tin? bay ciia ngan xep 
S7: (stack 7) bit tin? lam ciia ngan xep 
SS: (stack S) hit tin? chin ciia ngan xep 
Hjnh 16.2: Ngan xep va ten cac bit trong ngan xep 

§16.2- CAC LENH Cd BAN CUA S7-200 
1- Lcnhvao/ra 

Load (LD): nap gia trj logic ciia mot ngo vao trong bit dau tien 
cua ngan xep, gia tri cu con lai trong ngan xep bi day liii xuong 
mot bit. 

Load Not (LDN): nap gia tri logic nghich dao cua mot ngo vao 
trong bit dau tien ciia ngan xep, gia trj cu con lai trong ngan 
xep bi day lui xuong mot bit. 
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Lap trmh vdi PLC Logo - Easy va S7-200 


Nguyen Tan Phurtfc 
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C tufting 16 


Lap trinh vdi PLC S7-200 


Cac dang khac nhau ciia lenh LD, LDN cho STL la: 


Lenh 

Mo ta 

Toan hang 

LD n 

Lenh nap gia tri logic cua diem n 
vao bit dau tien trong ngan xcp 

n: I, Q, M, 
SM, T, C, 

V 

(bit) 

LDN n 

Lenh nap gia trj logic cua diem n 
vao bit d2u tien trong ngan xep 

LDI n 

Lenh nap n?c thfti gia tri logic ciia 
diem n vao bit dau tien trong 
ngan xep 

n: 1 

(bit) 

LDN I n 

l.enh nap ttfc tlu'li gia tri logic 
nghjch dao cua diem n vao bit 
dau tien trong ngan xep 


OUTPUT (=): lenh sao chep not dung cua bit dau tien trong ngan 
xep vao bit difttc chi dinh trong lenh. Noi dung ciia ngan xcp khong 
bi thay doi. 

Cac dang khac nhau cua ISnh OUTPUT cho LAD la: 


c ' 

LAD 

Mo ta 

Toan hang 

- 

n 

- —( ) 

Cuon day dau ra A trang 
thai kich thich khi co dong 
dieu khien di qua 

n: 1,0, M,SM,T, 

C, V 

(bit) 

i n 

-— 0 ) 

Cuon day dau ra dude kich 
tt?c thcli khi cd dong dieu 
khien di qua 

n:Q 

(bit) 


Cac dang khac nhau cua lenh OUTPUT cho STL la: 
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Lap trinh vdi PLC Logo - Easy va $7-200 


Nguyen Tan Phude 


STL 

Mo ta 

Toan hang 

= n 

Lenh = sao chcp gia trj cua 

n: 1, Q, M, SM, 


d?nh ngan xe"p t<5i tiep diem 

T, C, V 


n di/dc chi’ dinh trong lenh 

(bit) 

= 1 n 

Lenh = I (Immediate) sao 

n: 0 


chep tife thdi gia tri cua dinh 
ngan xep tdi tiep diem n 
diAfc M dinh trong lenh 

(bit ) 

1 


2- Lenh SET va RESET 

SET (S) va RESET (R): dung de dong (S) hay ngat (R) cue 
die’m gian doan trong chitting trinh. 

Trong LAD, dung de dong hay ngat cac euon day ngii ra de 
dong hay met cac tiep diem. 

Trong STL, lenh truyen trang thai bit dau cua ngan xep den eac 
diem trong chitting tnnh. Neu bit nay cd gia trj = 1, cac lenh S va R 
sc dong hay ngat cac tiep diem. Noi dung cua ngan xep khdng bj 
thay doi bdi cac lenh nay. 


Cac dang khac nhau cua lenh S va R cho LAD la: 


LAD 

Mo ta 

Toan hang 

S bit n 

1 - I s ) 

Dong mot mang gom n cac 
tiep diem ke tir S_BIT 

S_BIT: I, Q, M, 
SM, T, C, V 
(bit) 

n: IB, QB, MB, 
SMB, VB 
(byte) 

S bit n 

1 - (R) 

Ngat mot mang gom n cac 
tiep diem kc t£f S_BIT. Neu 
S_B1T lai chi vao Timer hay 
Counter tht lenh se xoa ngo 
ra cua Timer/ Counter do 
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ChiMng 16 Lap trinh vdi PLC S7-200 



Cac dang khac nhau cua lenh S va R cho STL la: 


STL 

Md ta 

Toan hang 

S S_BIT n 

Ghi gia tri logic vao mot 
mang gom n bit ke tif dia chi 
S_B1T 

S_BIT: I, Q, M, 
SM, T, C, V 
(bit) 

n: IB, QB, MB, 
SMB, VB 
(byte) 

R S_BIT n 

Xoa mot mang gom n bit ke 
tfif dia chi S_B1T. Ncu S_BIT 
lai chi vao Timer hoac 
Counter thi lenh se xoa bit 

dau ra cua Timer /Counter. 

SI S_BIT n 

Ghi tu’c thdi gia tri logic vao 
mot mang gom n bit kc 11 / dia 
chi S_BIT. 

S_BIT: 0 
(bit) 

n: IB, QB, MB, 
SMB, VB 
(byte) 

j 

RI S_BIT n 

Xoa tu’c thcfi mot mang gom 
n bit ke tif dia chi S_BIT. 


Thi du 2: Chtfcfng trinh c6 dung lenh S va R dung Ladder va STL. 
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Lap trinh vdi PLC Logo - Easy v£ S7-20Q 


Nguyen Tan Phififc 



3- Cac Ignh dai so logic 

Day la cac lenh thifc hien cac ham logic cd ban nhif: And 
(A), Or (O), Not (N), Nand (AN - And Not), Nor (ON - Or Not). 

Trong LAD, lenh And cho mach mac not tiep, lenh Or cho 
mach mSc song song, lenh Not cho tiep diem dong ... Trong STL, 
lenh And, Or cho cac ham hd, lenh Nand, Nor cho cac ham dong ... 
Gia trj cua ngan xep thay doi thuoc vao ttfng lenh. 


Cac dang khac nhau cua lenh A va O cho STL la: 


Lenh 

Mo ta 

Toan hang 

A n 

0 n 

Lenh thut hien ham And vH Or giufa 
gia tri logic cua tiep diem n va gia tri 
bit dau tien trong ngan xep. Ket qua 
dude ghi lai vao bit dau tien cua ngan 
xep. 

n: I, Q, M, SM. T, 

c,v 

(bit) 

AN n 

ON n 

i 

Lenh thtfc hien ham And va Or giffa 
gia tri logic nghich dao cua tiep diem 
n va gia tri bit dau tien trong ngan 
xep. Ket qua dude ghi lai vao bit dau 
j tien cua ngan xep. 
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Chirring 16 


Lap trinh vdi PLC S7-200 


AI n 

Lenh that hien tufc thrii ham And va 

n: 1 

OI n 

Or giffa gia trj logic cua tiep diem n 
va gia tri bit dau tien trong ngan xep. 
Ket qua driric ghi lai vao bit dau tien 
cua ngan xep. 

(bit) 

AN n 

Lenh tht/c hien ttic thrii ham And va 


ON n 

Or giffa gia trj logic nghjch dlo cua 
tiep diem n va gia tri bit dau tien 
trong ngan xep. Ket qua driric ghi lai 
vao bit dau tien cua ngan xep. 



Thi du 3: chirring tnnh dung And va Or trong Ladder va STL 


LAD 

STL 


10.0 10.1 Q1.0 

- \ \ - 1 1 - C ] 

LD 10.0 (Load) 

A 10.1 

= Q1.0 


- I'll—1 

LD 11.0 

O 11. 1 

= Q1.2 


Ngoai cac lenh tren ap dung cho cac tiep diem, con co 5 
lenh d3c biet thtfc hien cac phep tinh cua dai so logic cho cac bit 
trong ngan xep (goi la lenh stack logic). 

Lenh stack logic chi co trong STL dung de to hrip, sao chup 
hay xoa cac menh de logic. Lenh stack logic gom co: 

- ALD: And load 
OLD: Or load 
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Lap irinh vdi PLC Logo - Rasy va S7-200 


Nguyen Tan Phifcte 


LPS: Logic push 
LRD: Logic read 
LPP: Logic pop 

Bang mo ta cac lenh stack logic: 


Lenh 

Mo ta 

Toan hang 

ALD 

Lenh to hop gia tr| cua bit dau tien va thtf 
hai cua ngan xep bang phep tinh tlch logic. 
Ket qua ghi lai vao bit dau tien. Gia tri con 
la 1 cua ngan xep dtfdc keo len mot bit. 

Khong co 

OLD 

Lenh to hdp gia tri cua bit dau tien va tbxjT 
hai cua ngan xep bang phep tinh tong logic. 
Ket qua ghi lai vao bit dau tien. Gia tri con 
lai cua ngan xep dude keo len mot bit. 

Khong co 

LPS 

Lenh sao chup gia tri cua bit dau tien vao bit 
ihur hai trong ngan xep. Gia tri con lai bi day 
xuong mot bit. Bit cuoi cung bj day ra khoi 
ngan xep. 

Khong co 

LRD 

Lenh sao chep gia tri cua bit thur hai vao bit 
dau lien trong ngan xep. Gia trj con lai van 
giff nguyen vi tri. 

Khong co 

LPP 

Lenh keo ngan xep len mot bit. Gia tri cua 
bit sau dtfOc chuyen cho bit trUdc. 

Khong co 


Th( du 4: Thtfc hien lenh And va Or vao ngan xep 
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ngan xep trudc va sau lenh And 
Sau 

m = cO + n 


cl 

c2 



c8 
















Lap trinh vtfi PLC Logo - Easy va S7-200 


Nguyen Tan PhiTcic 


Thi du 5: chdring trinh dung OLD trong Ladder va STL 



Cach tren dung lenh OLD, each difdi dung lenh O. 
Thi du 6: chtfdng trinh dung ALD trong Ladder va STL 



144 








ClnTOng 16 


Lap trinh vdi PLC S7-200 


§16.3- LENH DIEU KHIEN TIMER 

Timer la bo tao thtli gian tre giufa ngo va va ngb ra. Thdi 
gian tre di/dc tao ra ky hicu la x. 

S7-200 co 64 Timer (loai CPU 212) va 128 Timer (loai CPU 
214). Co hai loai Timer la: 

Tinier tao thdi gian tre khong co nhd (On-Delay Tinier), 
ky hicu la TON. 

Timer tao thdi gian tre co nhd (Retentive On-Delay 
Timer), ky hieu la TONR. 

Khi ngo vao chuyen ttT trang thai logic 0 len 1 thi Timer b3t 
dau tao thcli gian tie. Khi ngo vao trd lai trang thao 0 thi TON tit 
dong Reset, con TONR thi khong tir dong Reset. 

Cac ho Timer cd 3 do phan giai khac nhau la: 1ms, 10ms, 
100ms. Thcli gian tre x la tich so' cua do phan giai difdc chon va gia 
tri dat triTdc. Thi du: chon do phan giai 1ms, gia hi dat la 20 thi thcli 
gian tre la x = 20 x 1ms - 20nis. 

Ky hieu cua Timer trong LAD nhiThinh 16.6. 



x(t) T-bit 

— 



T-word 

J 




i 



Gia tri dat triTdc 



Gia trj de'm tdc thcli 


Hinh 16.6 : Ky hieu cua Timer 
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Nguyen Tan Phifric 


1- Loai Timer va do phan giai: 


Loai 

Bp 

phan 

jyai 

Tri etfc dai 

CPU 212 
(so hieu) 

CPU 214 
(so hieu) 

TON 

lms 

32,767s 

T32 

T32, T96 




T33-T36 

T33+T36, T97-5-T100 



n 

3276,7s 

T37+T63 

T37-5-T63, T10!s-T127 

TONR 

1 ms 

32,767s 

TO 

TO, T64 


10ms 


THT4 

TI-CT4, T65-T68 


100ms 

3276,7s 

T5^T31 

T5-rT3 1 , T69-rT95 


2- Cu phap khai bao Timer trong LAD: 


LAD 

Mc3 ta 

Toan hang 

TON-Txx 

Khai bao so hieu Timer 

Txx CPU 212: 32+63 
(word) 

CPU214:32^-63,96-r 127 

E 

IN 

kieu TON. Neu gia trj dem 
bang hay ldn hOn gia tri dat 

1 

PT 

trifdc PT thi T-bit eo gia trj 

1. Reset TON bang lenh R 

PT (word) VW, T, C, 
IW, QW, MW, SMW 



hay cho gia tri 0 vao ngd 
IN. 


TONR —Txx 

Khai bao so hieu Timer 

Txx CPU 212: 0^31 


IN 

kieu TONR. Neu gia tri 
dem bdng hay ldn hdn gia 

(word) 

CPU214:0-5-31,64+95 

— 

PT 

tri dat trtfdc PT thi T-bit co 
gia tri 1. Chi cd the Reset 

PT (word) VW, T. C, 
IW, QW, MW, SMW. 



TONR bang lenh R cho gia 
trj T-bit vao ngd IN. 
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Chifdng 16 


Lap trinh vdi PLC S7-200 


3- Cu phap khai bao Timer trong STL: 


LAD 

Mota 

Toan hang 

TON Txx n 

Khai bao so hieu Timer 
kieu TON de tao thcfi gian 
tre tinh tif khi bit dau trong 
ngan xep co gia trj logic 1. 
Ncu gia tri dem ttfc thdi 
bang hay ldn hrin gia tri dat 
trifdc n thl T-bit co gia tri 1. 
Reset TON bang lenh R 
hoac bang gia tri 0 d vao. 

Txx CPU 212: 32+63 
(word) 

CPU214:32-T-63,96-r 127 

n (word) VW, T, C, 
IW, QW, MW, SMW 

TONR Txx n 

Khai bao so hieu Timer 

kieu TONR de tao thcfi 
gian tre tinh tir khi bit dSu 
trong ngan xep co gia tri 
logic 1. Neu gia tri dem tdc 
thcfi bang hay ldn hdn gia 
tri dat tru’dc n thi T-bit co 
gia tri 1. Chi co the Reset 
TONR bang lenh R cho T- 
bit. 

Txx CPU 212: 0+31 
(word) 

CPU2l4:0-r31,64-95 

n (word) VW, T, C, 
IW, QW, MW, SMW. 


Thl du 7: viet chudng trinh co dung Tinner TON 


LAD 

STL 


TQ.O TON_T33 

Network t 

1 

1 1- 

IN 


LD 10.0 


K100 

T33 00.0 

PT 


TON T33 K100 

Network 2 

LD T33 




2 

1 1 i J 
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Trong do T33 cd do phan giai la 10ms, PT = 100 (preset 
time). Nhtr vay, th<Yi gian ire la: t = 100 x 10ms = 1000ms = Is 


Thi du 8: viet chudng irinh cd dung Timer TONR 


LAD 

STL 


I(].l TC 

K200 

T1 K300 

- 1 --'W 1 —( 

-i t 'i -f 

)NR_T1 

IN 

PT 

- 

R ) 

>0.2 j 


Network 1 

LD 10.0 (bit) 

TONR T1 K200 (word) 

Network 2 

LDW T1 K300 (word) 

R Ti K1 (word) 

Network 3 

LD Tl (hit) 

= QO.2 


Trong do T1 cd dp phan giai la 10ms, PT = 200. Nhif vay, 
thdi gian tie la: t = 200 x 10ms = 2000ms = 2s 


Gian do thdi gian cua chitong trinh: 



Khi ngo vao 10.1 len 1 thi much bat dau ttnh thdi gian tre. 
Sau thdi gian T1, ngo vao 10.1 xuong 0, do T1 < t nen ngd ra chda 
len 1, thdi gian da ttnh van dtidc nhd. Khi ngd vao 10.1 lai len 1, 
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Chitting 16 


Lap irinh vdi PLC S7-200 


thdi gian lai difdc tinh tiep va khi T1 + T2 = x thi bit Tl ngd ra se 
len 1. 

Tl (word) de nhd thdi gian trc da tfnh difdc. T' 1 -bit ird vc 0 
nhd lenh Reset R. 

Thdi gian co lenh R ke tir dan la: = 300 x 10ms = 3000ms 

Thdi gian tre ti'nh difdc se ghi vao thanh ghi 2 byte (word) 
cua Timer (Tl-word). 


§16.4- LENH DIEU KHIEN COUNTER 
1- Loai Counter va ky hieu 

Counter la bo dem thife hien viec dem canh len hay canh 
xuong cua xung. Trong S7-200 co hai loai bp dem la bo dem len 
CTU (Counter Up) va bp de"m len / xuong (Counter Up / Down). 

So canh xung dem dittle se difdc ghi vao thanh ghi 2 byte 
cua bp dem, gpi la thanh ghi C-word. 

Noi dung cua C-word, gia trj tu'c thdi cua bo dem, ludn 
difdc so sanh vdi gia tri dal trifdc cua bo dem (PV: preset value). 
Khi gia tri dem tu’c thdi bang hoac Idn hdn gia tri dat trifdc I hi bp 
dem bao ra bang each cho ngd ra C-bit len 1. 

Bp dem cd ngd vao Reset noi vdi tin hieu dieu khien de 
thtfc hien lenh R cho bp dem. Khi ngd R = 1 thi ca C- bit va C- 
word deu trd ve 0, 



cu 

PV 

C-bit 

— 



C-word 






W 


R 





Gia tri dem tu'c thdi 


Hinh 16.7 : Ky hieu cua Counter - Up 
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Lap trinh vdi PLC Logo - Easy va S7-200 


Nguyen Tan Phifdc 


Ky hieu cua bo dem len / xuong CTUD trong LAD: 


CU 

c- 

bit 


PV 


CD 

C-word 

- 


1 


Gia tri dem ttfc 


Hinh 16.8 : Ky hieu cua Counter Up / Down 

2- Cu phap khai bao Counter trong LAD; 


LAD 

Mota 

Toan hang 

— 

CTU Cxx 

CU 

PV 

R 

Khai bao so hieu Counter kieu 
CTU. Neu gia tri dem bang hay 
Idn hdn gia tri dat tri/dc PV thi 
C-bit co gia tri 1. Reset CTU 
b&ng lenh R. Bo dem ngtrng 
dem khi C-word Cxx dat gia trj 
cifc dai 32.767 

Cxx CPU212:0+47 
(word) 

CPU214:0+47, 

80+127 

PV (word) VW, T, 

C, IW, QW, MW, 
SMW 


CTUD Cxx 

CU 

PV 

CD 

R 

Khai bao so hieu Counter kieu 

CTUD. Dem len theo canh len 
cua CU, dem xuong theo canh 
len cua CD. Neu gia tri dem bang 
hay ldn hdn gia tri dat trude PV 
thi C-bit co gia tn 1. Reset CTU 
bang lenh R. Bo dem ngifng dem 
len khi C-word Cxx dat gia tri cite 
dai 32.767 va ngifng dem xuong 
khi C-word dat gia tri cifc tieu - 
32768. CTUD reset khi ngo R co 
| gia tri 1. 

Cxx CPU212: 

48+63 

(word) 

CPU214: 48+79 

PV (word) VW, T, 

C, IW, QW, MW, 
SMW. 
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Lap trinh vdi PLC S7-2QO 


3- Cu phap khai bao Counter trong STL: 


STL 

Mo ta 

Toan hang 

CTU Cxx n 

Khai bao so hieu Counter kieu 
CTU. Neu gia tri dem bang hay 
ldn hon gia trj dat trifdc PV th'i 
C-bit co gia tri 1. Reset CTU 
bang lenh R. Bo dem ngufng 
dem khi C-word Cxx dat gia tri 
cue dai 32.767 

Cxx CPU212:0*47 
(word) 

CPU214:0-47. 

80^127 

PV (word) VW, T, 

C, IW, QW, MW, 
SMW 

CTUD Cxx n 

Khai bao so hieu Counter kieu 

CTUD. Dem len theo canh len 
cua CU, dem xuong theo canh 
len cua CD. Neu gia trj dem 
bang hay Idn hdn gia trj dat 
tri/dc PV thi C-bit co gia tri 1. 
Reset CTU bang lenh R. Bo 
dem ngitng deVn len khi C-word 
Cxx dal gia trj cifc dai 32.767 
va ngilng dem xuong khi C- 
word dat gia trj cifc tieu - 
32768. CTUD reset khi ngo R 
co gia trj 1. 

Cxx CPU2I2: 

48+63 

(word) 

CPU214: 48+79 

PV (word) VW, T, 

C, IW, QW, MW, 
SMW. 


Trong STL, dia chi khai bao cua ho dem la Cxx, xx la thtf td 
cua bo dem. Ky hieu Cxx cung la dia chi cua C-word va C-bit. Tuy 
nhien nhd cu phap cua lenh ma dia chi C-word va C-bit van dddc 
phan biet. 

Thi du lenh suf dung bo dent trong STL la: 

LD C20 (lenh dieu khien C-bit) 

LDW C20 K2 (lenh dieu khien C-word) 
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CHlfOfNG 17 

SOAN THAO CHl/tfNG TRINH VCfl FIX S7-200 
VA LfNG DUNG 


§17.1- CAI DAT STEP7-MICROAVIN 3.2 
1- Yeu cau doi vdi may tinh 

Cau hinh cua cac loai may tinh hicn nay deu co the cai dat 
phan mem SIMATIC STEP7-MicroWin 3.2 vdi cac dac diem sau: 

Type: File Folder - Location: D:\ 

Size: 46,4 MB - Size on disk: 46,8 MB 

Contains: 34 files, 0 Folders - Attributes: Read only 

Bo chuyen doi RS232-RS485 de ghep ndi Lruyen thong 
trite tiep giUfa may tinh va PLC (goi la truyen thong 
online) 

Suf dung cap co bo chuyen doi RS232-RS485, de ndi may 
tinh vdi PLC tao thanh mach truyen thong trut tiep. 

2- Khefi tao ph£n mlm lap trinh STEP7-Micro/WIN 

Lan ludt tien hanh cac bddc: 

a) Cho dTa Step7-Micro/Win 32 V3.2 vao o dia CD, nap 
phan mdm nay vao d D:\ hay E:\ 

b) Chon o cd dia Step7-Micro/Win 3.2 lam 6 chu, chon thir 
muc MicroWin 3.2 

c) Chon muc Setup nhtf trong hinh 17.1, nhap dup chupt trai 


153 





tfinh 17.2 : Bi/dc 2 cai dat S7-Micro/Win 3.2 


d) Sau do se dddc nhan dan tiTng bddc cac chi dan thao tae 
tiep theo tren man hinh va hoan thanh cong viec khdi 
tao. 
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Chitting 17 


Soan thao chitting trinh vdi PLC S7-200 


Sau khi khdi tao xong, c6 the bat dau soan thao chifdng trinh 
nhcl phan mem STEP7-MicroAVin 3.2 b&ng cdch goi chitting trinh 
nhtfsau: Simatic-» Step7-MicroWin 32 V3.2-» Step7-MicroWin 32 
(Enter). 


Man hinh se vao che do bat dau. Cf che do nay co the chon 
che do soan thao ONLINE hodc OFFLINE, de chon ngon ngiT lap 
trinh LAD hodc FBD hodc STL. 













Lap trinh \&\ PLC Logo - Easy va S7-200 


Nguyen Tan Phiftfc 



<lr> U*'! LM W 


Hinh 17.5 : 
Soan thao 
trong STL 


C 1 che do nay phan mem Micro/WIN cung cap cac lenh dieu 
hanh de bat dau soan thao chifdng trinh. Cac lenh do dddc in thanh 
thtf muc tai dong cuoi cua man hinh: 

SETUP-F2: Chon ngon ngd cho thong bao, giao dien phan 
mem (international hoac Simatic) va ddt cu phap bien nhd. Thddng 
chon ngon ngu* giao dien la international. 

ONLINE-F4: Truyen thong trt/c tiep giffa may tinh va PLC. 

COLOR-F6: Chon mau. Cf che do nay co the chon mau cho 
man hinh, mau nen va mau chCf. 

PGMS-F7: chtfdng trinh quan ly file. Vdi thd muc rieng cua 
PGMS co the chon ham quan ly can thiet chocdc muc dich rieng. 

OFFLINE-F8: Lap trinh hd mach. Che do dddc stir dung khi 
may tinh khong dude noi vdi PLC. 








Chiftlng 17 


Soan thao chtfdng irinh vdi PLC S7-200 


§17.2- SOAN THAO CHl/ONG TRINH DUNG NGON NG0 LAD 

Goi chiTdng trinh nhif sau: Simatic —> Step7-MicroWin 32 
V3.2-* Step7-MicroWin 32 (Enter). Chon View. Ladder nhif hinh 
17.6 de soan thao chilling trinh trong Ladder. 




Hinh 17.6 : Chon lap trinh trong LAD eua S7-MieroAVin 3.2 


Ben trai man hinh cd cot hudng dan chon cac phan tur lap 
trinh trong LAD. Cac phan tuf, cong cu lap trinh trong LAD co bieu 
tirpng khac nhau nhiT tiep diem, cuon day, timer, counter ... Nhifng 
phan tuf, cong cu cung loai se cd so thuf ti/ khac nhau. Thi du: timer 
cd thuf tif la T33, T34 ... Muon chon phan tuf nao thi dich chuyen con 
trd den vj tri do va an phim Enter. 


Co the soan thao tren man hinh mot Network vdi 32 tiep 
diem mac noi tiep va 32 tiep diem mac song song vdi 32 cong ra. 
Cac phim chon ham chtfc niing trong bang difdi day cho phep cd 
the chuyen den cac vi tri tren man hinh. 


157 














Lap trinh vdi PLC Logo - Easy va S7-200 


Nguyen Tan Phudc 


Phinr 

Chtfc nang 

HOME 

Chuyen con tro ve phfa trai cua tiep diem 

END 

Chuyen con tro ve vj trf cuon day ra dau 
tien trong Network 

Mui ten len/xuong J | 

Chuyen con tro !en tren/xuong dtfdi cua 
mot tiep diem 

Mui ten phai /trai -—> 

Chuyen con tro sang phai/trai cua mot tiep 
diem 

PgUp/PgDn 

Chuyen v£ tren cung hoac dtfcli cung cua 
man hinh trong LAD 

Ctrl + —► 

Chuyen LAD sang trai theo so cua cot ttfc 
thfli tren man hinh (trang phai) 

Ctrl + 

Chuyen LAD sang phai theo so cua cot 
ttfc thdi tren man hinh (trang trai)- 

RETURN (<=Q) 

Neu dang soan thao mot phan tuf cua 
LAD. nhap phan ttf do vao Network; mat 
khac Return chuyen sang vi tri ben trai 
cua dong tiep theo. Neu dang soan thao 
Network, Return d hang cuoi cung cua 
Network se chuyen sang hang mdi. 

Ctrl +T 

Chot con tro d vi tri man hinh on/off. 


Hinh 17.7 la chtftfng trinh dieu khien hai dong cd trong LAD. 
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Chifdng 17 


Soan thio chitting Irinh vdi PLC S7-200 



Hinh 17.7 : Chitting trinh dieu khien 2 dong ccl trong LAD 

§17.3- SOAN THAO CHUONG TRINH DUNG NGON NGLf FBD 

Goi chirring trinh nhiT sau: Simatic-> Step7-MicroWin 32 
V3.2 —> Step7-MicroWin 32 (Enter). Chon View. FBD nhirhlnh 17.8 
de soan thao chirring trinh trong FBD. 



Hinh 17.8 : Chon lap trinh trong FBD cua S7-MicroAVin 3.2 
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Hinh 17.9 : ChifOng trinh dieu khien 2 dong cd trong FBD 


§17.4- SOAN THAO CHl/ONG TRINH DUNG NGON NG0STL 


Goi chifdng trinh nhu" sau: Simatic—> Step7-MicroWin 32 
V3.2 —> Step7-MicroWin 32 (Enter). Chon View, STL nhir hinh 
17.10 de soan thao chifctng trinh trong STL. 




Hinh 17.10 : Chon lap trinh trong STL eua S7-Micro/Win 3.2 
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ChtfOng 17 


Soan thao chiTOng Irinh vdi PLC S7-200 



Hlnh 17.11 : Chtfdng trinh dieu khicn 2 dong cd trong STL 

Muon nhap mot lenh trong STL, thtfc hien cac btfdc sau: 

Chuyen con tro den vi tri ngay sau ndi can nhap lenh. 

Them mot hang vao trirdtc cho con tro dang dtfng bang 
each an F5. 

Go lenh va an phfm Enter, neu lenh them vao khong cd 
toan hang hoac phim mui ten sang phai de viet toan 
hang lenh. Neu lenh hop thtfc, con tro se chuyen dong 
den 6 tiep theo de viet toan hang. 

Nhap toan hang va an phini Enter, neu lenh co mot toan 
hang hoiic phlm mui tC*n sang phai de nhap toan hang 
tiep theo. Neu toan hang vtfa nhap hop thtfc, con tro 
chuyen dong sang vi tri hang tiep. 


Sau khi con tro da chuyen dong sang hang tiep theo, a'n 
INSERT-F5 de nhap mot hang mOi phia tren cua con tro. 
Bay gift cd the nhap lenh mdi theo cac btfdc da mo ta d 
tren. 
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trinh vtfi PLC Loi 


va S7-200 


Neuven Tan Phtfck; 


Chifefng trinh di/cJe soan than bing ngon ngif nay co the 
chuycn thanh ngon ngff khac bang each vao muc View chon ngon 
nguT can chuyen. 


§17.5- LfNG DUNG S7-200 TRONG DIEU KH1EN 

1- Chvfdng trinh dieu khien dong cd chay tu3n ttf 

Ngo vao 10.0: nut an On. ngo vao 10.1: nut an Off 
Ngo ra QO.O, Q0.1, Q0.2: den 1', den 2, den 3 
Timer T37. T38-. loai On-delay co dp phan giai 100ms 

Network I An nut khefi dong 

LD 10.0 

S M0.0, 1 

Network 2 Chay dong cd 1 

LD MOO 

= QO.O 

Network 3 Thdi gian tre 1 
LD QO.O 

TON T37, +50 

Network 4 Chay dong cd 2 

LD T37 

= Q0.1 

Network 5 Thdi gian tri 2 
LD QO. 1 

TON T38, +80 

Network 6 Chay dong cd 3 

LD T38 

= Q0.2 

Network 7 Reset mach 

LD 10.1 

R M0.0, 3 (Chifdng trinh trong STL) 
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Soon lhao dicing trinh vdi PLC S7-200 


Network 1 An nut khdi dong 
10.0 MO.O 

H I {?, 

Network 2 Chay dong erf 1 


MO.O 


QO.O 

r n. 



N- J 


Network 3 Thdi gian tre 1 


QO.O 


T37 


IN TON 




+50 

IT 


Network 4 Chay dong cd 2 
T37 Q0.1 

ii /• > 


V. J 


Network 5 ThcTi gian tre2 


QO.l 


T38 




IN TON 



+80 

PT 

Network 6 

Chay dong cd 

T38 


Q0.2 




1 


Network 7 Reset mach 
10.1 MO.O 


f R ] 

3 J 


Hmh 17.12 : ClnTifng trinh dieu khicn dong cef chay tuan th trong LAD 
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2- ChiiWng trinh dieu khien den chay theo thtf tii 

Network 1 

An nut khc’li dong 

LD 

10.0 

S 

MO.O, 1 

Network 2 

Sang den 1 

LD 

MO.O 

S 

Q0.0, 1 

Network 3 

Thdi gian tre 1 

LD 

QO.O 

TON 

T37, +20 

Network 4 

Sang den 2 

LD 

T37 

S 

QO.L 1 

Network 5 

Tat den 1 

LD 

T37 

R 

QO.O. 1 

Network 6 

Thdi gian tre 2 

LD 

QO.l 

TON 

T38, +20 

Network 7 

Sang den 3 

LD 

T38 

S 

Q0.2, 1 

Network 8 

Tat den 2 

LD 

T38 

R 

QO.l, i 

Network 9 

Thdi gian tr£ 3 

LD 

Q0.2 

TON 

T39, +20 

Network 10 

Tat den 3 

LD 

T39 

R 

Q0.2, 1 

Network 11 

Tat he thong 

LD 

T39 R MO.O 
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TIJ SACH KY THUAT DIEN - DIEN Tl/ 

» • * 

ThS NGUYEN TAN PHl/CfC 


LAP TRINH VOflPLC 

LOGO, EASY, S7-200 


Chiu trach nhiem xua't ban: HOANG CHI DUNG 

Bicntap: HONG NAM 

Trinh bay: NGUYEN PHLfCfC Tl/CfNG VAN 

Bia: NGUYEN TAN PHl/CfC 

NHA XUAT BAN H6NG BLfC 
1 11 Le Thanh Ton - Q. 1 - TP.HCM 
BT: 08.8244534 

Thifc hien lien doanh: NGUYEN TAN PHl/CfC 

In lan thtf : 01 So lifting: 1000 cuon, Kho: 16x24cm 
Tai nha in:Cftng Ty IN KHUYEN HOC PHIA NAM, 

GPXB so: 86-2008 / CXB / 55-22 / HD ngay 01-4-2008 
In xong va nop lifti chieu thang 4 nam 2008 




TU SACH KY THUAT DIEN - DIEN Tlf 

• • • 

CUA TAC GIA NGUYEN TAN PHUtfC 


* GIAO TRINH DI£N T# KY THUAT 

1- Linh kien dien tOr (kho 16x24) 

2- Mach dien td - Tap 1 

3- Mach dien td - Tap 2 

4- Mach dien td - Tap 3 

5- Mach so - tap 1, 2 

6- Mach lifting td (kho 16x24) 

* GIAO TRINH DIEN Tlf CONG NGHIEP 

1- Linh kien dieu khien 

2- Ky thuat xung can ban va nang cao 

3- Dien td ufng dung trong cong nghiep- Tap I 

4- Dien tuf dng dung trong cong nghiep- Tap 2 

5- Dien tuT cong suat 

* GIAO TRINH DIUN CONG NGH1$P 


(tai ban lan thd 10) 
(tai ban lan thuf 6) 
(tai ban lan thd 4) 
(sap xuat ban) 
(da xuat ban) 
(tai ban lan thd 3) 

(tai ban lan thd 6) 
(tai ban lan thd 3) 
(tai ban lan thd 4) 
(sap xuat ban) 
(tai ban lan thd 2) 


1- Dien ky thuat 

2- Do Idling dien va di$n td (kho 16x24) 

3- Khi cu dien - Truyen dong dien 

4- Trang hi dien 

* GIAO TRINH DIEN Tlf Tli DONG HOA 


(sap xuat ban) 
(da xua't ban) 
(sap xuat ban) 
(sap xuat ban) 


1- Lap trinh vdi PLC Logo, Easy va S7-2CK) (tai ban lan thd 6) 

2- Lap trinh vdi PLC Zen, CPM2-A va Inverter Omron (tai ban lan thd 3) 

3- Lap trinh td dong hoa vdi PLC S7-200 ciia Siemens (sap xuat ban) 

4- Cam bien -Do Idling va dieu khien (kho 16x24) (da xuat ban) 

5 -Trang bi dien khdng tiep diem-Thang may cong nghiep (sap xuat ban) 
* GIAO TRINH DAY NGHE - HUCfNG NGHIEP (kho 14x20) 


1- Sda chda Thiet hi Dien - Dien tdgia dung 

2- Dien va Dien td can ban 

3- Dien td cong nghiep va Cam bien - Tap 1 

4- Dien td cong nghiep va Cam bien - Tap 2 

5- Ampli - Ly thuyet va Thdc hanh 


(da xuat ban) 
(da xua't ban) 
(da xuat ban) 
(sftp xuat ban) 
(sap xuat ban) 


Gia: 26.000 dong 




